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“SCIENTIFIC. COMPONENTS 
| 


qui MARCONI 


The latest achievement of the Алмаг 
is to receive America оп his home-built 
Set. Experience has proved this can 
only be done by using scientifically de- 
signed components built to stand up to 
requirements. Just as the M.S.. 
Receivers are world known for reception 
of Continental Stations, so the M.S,I. 
Components are known to procure this 
result for the Amateur. 
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ы INSTRUMENT CO. LTD. DOUBLE ANODE — 
PRICE - 25/- London Showrooms: CONDENSER | 
^ 40, DEAN ST., SOHO, LONDON, W. i Each section'00025 | 
"0005 - 22 POST ORDERS : : 2I 
Works—70, DUDDEN HILL LANE, PRICE 30/ | 
00025 - 20/- WILLESDEN, N.W.10 asd p qae te | 
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The Head Phone with 


a tradition— 
і 
The 


“Tangent” 


POWER 


COMPONENTS 


This fact has, undoubtedly, a 
bearing on the great and ever- 
popularity of c 


increasing 
V TANGENT” READ’ ‘PHO FILAMENT RESISTANCE, 


Su e Efficiency combined 
wi Comfort to the —.— 
are the outstanding fea 

ot this phone. 


4,000 ohms resistance. 
unequalled tor clear reproduction o! speech, tone 


Suitable for Crystal “or Valve and 
tone and timbre. 


You send a postcard—we send catalogues free, 


GENT & Co., Ltd., works LEICESTER 


Lundon · 25, Victoria >t., ».W 1 
Newcastl«-on-T yne : “ Tangent House,” 


Spring contact ensures extremely smooth action. Secure 
connection with the wiring is obtained. by the phosphor 
bronze strip attachment. Each packed in separate box, 


As illustrated s 25 * * T 9/3 
(Postage 3d. extra.) 


All our Components are of solid British make They are 
not always the cheapest on the market, but the large 
orders we receive prove their sound value. 


POWER WIRELESS 
53a, Ilford Hill, Ilford, Essex. 


Pho Ilford 412. 
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CENTRALISING RADIO DEVELOPMENT. 


By THE EDITOR. 


HE development of Radio Communication in all its branches is proceeding at a 
surprisingly rapid rate and achievements which a year or so ago were not dreamed 
of are now regarded as almost back numbers. It has been pointed out by more 
than one authority that this country is not taking the lead in wireless invention 
and development, and is even falling considerably behind other countries in this respect. 
Such a state of affairs is intolerable, and yet no steps are being taken to effect a remedy. 
In looking round in an endeavour to discover the cause of the lag in British enterprise in this 
direction, one is reminded that during the war radio communication in this country made 
enormous strides, but that the rate of progress achieved has not been maintained since, 
particularly when comparison is made with what has been done by other nations. 

During the war, of course, the secret of the progress made lay largely in the fact that 
there was no lack of funds for research work and development, and every facility was 
given for pushing ahead. In those days a high output was demanded without the cost 
of production being taken into serious consideration. These two factors contributed largely 
to the progress in the development of radio communication made during those years, but 
perhaps there is another consideration which is sometimes overlooked. Co-operation between 
all Government Departments and Commercial Companies engaged in production of wireless 
apparatus existed during the war to an extent which is totally unknown in the present 
days of peace and in addition the work done in every branch was co-ordinated and utilised ' 
insofar as it had any bearing on development in specialised directions. At the present time 
it is true that we have the Radio Research Board conducting an important service in collating 
the results of research in various Government Departments, but it would seem that this 
work is not carried far enough. | | 

There is still a tendency to regard radio engineering as merely a section of electrical 
engineering, whereas it has now become so vast a subject that those who take up radio 
engineering as a career must turn their attention to specialising in this particular branch of 
electrical engineering at an early date, and indeed it is now necessary to specialise in some 
sub-branch of radio engineering itself. 

Under these circumstances one would think that the time had come for the establishment 
of a centralised Government Radio Laboratory and Radio Engineering Department where 
preliminary work for any branch of the service could be conducted. 

One does not like to look to other nations for example, but it has to be admitted that 
a lesson can be learnt from the co-ordination work of the Bureau of Standards of the United 
States of America, although one need not regard this system as in any way ideal. 

With a centralised organisation, experts from the various services could still advise 
on their own special requirements in the way of apparatus, etc., without the necessity for 
distributing the work amongst the services and other Government Departments which must 
result in overlapping and duplication of preliminary research and development. 

Some advantage would be gained in the direction of economy, for, whereas it is a common 
complaint of the several wireless departments at present engaged on Government work 
that they are limited in funds to such an extent that their work is seriously hampered, yet 
by combining these several departments as one and avoiding duplication of work, a bigger 
central fund would be available for useful research and development. 
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The receiving apparatus and transmitting inductances, 


THE RADIO SOCIETY’S -TRANSMITTING 


STATION 


6 XX. 


LÀ 

The station was set up to take part in this season's transatlantic tests. Its 

signals are familiar to many experimenters, and particularly on account of 

the calibration signals which are periodically transmitted. During the test 

transmissions between December 22nd and January roth signals from this 

station were heard in America on eighteen nights out of the twenty in spite 
of the somewhat screened locality in which the station is erected. 


By Рнпір R. Coursey, B.Sc., F.Inst.P., A. M. I. E. E. 


S for last year's transatlantic 

tests the Radio Society of Great 

Britain again made a special 

attempt at transatlantic trans- 
mission this winter. It will doubtless be 
recollected that for last year's tests (Christ- 
mas 1922-January 1923) a special station 
was erected at Wandsworth by a few 
members of the Radio Society Committee.* 
Although a good aerial was possible there, 
the locality was rather inconvenient of 
access, so that for this year's tests another 
site was chosen. 

The old call sign of the Society, 5 WS, 
was not retained after the expiration of 
the permit in January, 1923, so that for 
this year's tests a new call, 6 XX, was 


allocated—this call being of course prefixed 
with the nationality prefix of G in accordance 
with the scheme agreed upon by the Post 
Office. f 

On this occasion the station was installed 
at Shepherd's Bush, London, W.12, in a 
room which was kindly placed at the dis- 
posal of the Society in the Works of the 
Dubilier Condenser Co., Ltd. The aerial 
for the station was slung between the works 
chimney stack and a 60-ft. mast erected 
in some ground adjacent to the works. 


* For description see Wireless World, Vol. XI., 
pp. 785—789, pp. 826-830, March 17th and 
24th, 1923. 

T See Wireless World, Vol. XIII, pp. 767-770, 
March 19th, 1924. 
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The aerial consists of a six-wire cage, 
the wires being spaced apart by 7-ft. spreaders 
lashed together at an angle of 120 degrees 
to each other. The length of the upper 
horizontal portion is approximately 80 ft. 
between insulators. The same wires are 


CAPACITY — MICROFARADS 


275 
WAVELENGTH — METRES 


225 250 


Fig. 1. Curve showing effective capacity of the 
aerial at different frequencies, 


continued through to form the down leads, 
which are also arranged in the form of 
a six-wire cage, but of much smaller size 
than the top of the aerial. The six wires 
forming the down leads are spaced apart 
by light wooden hoops approximately 1 ft. 
diameter, and are all soldered together 
at the lead-in insulator mounted in the frame 
of a window. The lead-in insulator is of a 
special porcelain type of similar pattern 
to that used for high power C.W. transmitting 
condensers. It is suitable for continuous 
operation at any C.W. voltage below 25,000, 
so that under the normal working conditions 
of the station there should be very little 
loss at this point. 

A general view of the situation of the 
aerial is shown on the next page, it was 
photographed from the roof of some adjacent 
buildings, and so does not give an indication 
of the full height of the aerial. It, however, 
also serves to show that the surroundings 
are somewhat congested, so that doubtless 
there is considerable screening. The Metro- 
politan and Great Western Railway track 
can also be seen in the background. At 
this point the railway track is considerably 
above the ground level, and this again 
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probably considerably reduces the radiation 
from the aerial, particularly in a westerly 
direction. 

In spite of these disadvantages, good 
ranges have been obtained from the station 
and its signals have been reported by 
numerous American stations. 

A counterpoise consisting of six wires in 
two groups of three is erected under the 
aerial, with the object of acting more as 
an earth screen than as a counterpoise in 
the ordinary sense. The reason for this is that 
underneath the aerial are a number of small 
wooden buildings and other materials which 
are of poor dielectric quality and might 
cause considerable absorption of the signal 
energy. The presence of the counterpoise 
wires largely screens these poor dielectrics 
from the field of the aerial. 

That this screening is reasonably effective 
is shown by two things: firstly, that in 
practice practically the whole of the aerial 
current returns via the counterpoise leads, 
and very little from earth; and secondly, 
from capacity measurements on the aerial 
system, which indicate that almost the 
whole of the electrical capacity of the 
aerial itself is accounted for by the capacity 


2504 600~ — 


220V 30^ 


C " 


Fig. 2. 


The rectifying circuit. 


between it and the counterpoise wires, 
showing that very few of the field lines 
from the aerial have their ends on earthed 
objects. 

The counterpoise connections are led into 
the operating room through two separate 
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insulated lead-in terminals in the window 
frame. At the station end the counterpoise 
is approximately 16 ft. above the ground, 
the aerial lead-in passing down through it 
in the space between the two groups of 
three wires, to the lead-in insulator. The 
counterpoise at this end is secured to the 
roof of the operating room immediately 
over the window through which the aerial 
is led into the room. It slopes down to the 
further end where it is only about 8-9 ft. 
above the ground. The counterpoise wires 
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which fact may account in some measure 
for some of the phenomena found in tuning 
this station. For instance, under normal 
conditions the position of the earth clip 
on the aerial circuit coil for maximum 
radiation current is usually very close to 
the point where the counterpoise is con- 
nected. 

А series of measurements has been made 
of the effective capacity of the aerial at 
different radio frequencies in the neighbour- 
hood of the normal working wavelengths. 


The aerial at 6 XX. 


extend for some 6 to ro ft. bevond the further 
end of the aerial, each wire being insulated 
from and supported by a transverse wire strung 
between two short posts secured to a wall. 
At two or three places the counterpoise 
wires pass very close to the guy wires of 
the 60-ft. mast, but are insulated therefrom 
by insulators as necessary. 

On account of the above distribution 
of the counterpoise wires and their proximity 
to the earthed stay wires, the capacity of 
the counterpoise to earth is considerable, 


These were made by a substitution method, 
replacing the aerial by a variable condenser 
which could be adjusted until the same 
wavelength was obtained as when the aerial 
alone was connected up. The result of 
these measurements are set out in the curve 
in Fig. I. 

Similar valves are employed as were 
used at 5 WS last year, but they have 
been erected in a more workable manner, 
using porcelain pillar insulators to support 
all parts having a high voltage to earth. 
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A general view of the valve panel is 
reproduced on page 7. The four valves may 
be seen in a row, the right-hand pair being 
the rectifying valves, and the left-hand pair 
the oscillator valves. The oscillators are 
of the M.O. Valve Co.’s “ T450A type 
(previously known as T2B ), and the 
rectifiers “ U2” type. Both. types are 
capable of an anode dissipation of about 
450 watts. : 

The rectifying circuit is the usual one for 
two-wave rectification, employing a step-up 
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The outside ends of the secondary windings 
of the H.T. transformer lead directly to the 
anodes of the rectifying valves V, Vo, the 
rectifying circuit being completed by the 
mica dielectric smoothing condenser C, 
of 0-6 uF capacity, which is built up of a 
number of standard Dubilier condenser 
units connected in series so as to make it 
suitable for a normal working voltage of 
about 7,000 to 7,500 volts D.C. 

Across this condenser the smoothing 
circuit consisting of the iron-cored choke L, 


T: loose-coupled transmitting transformer. 


transformer with a centre tapping on the 
secondary winding—T, in Fig. 2. This 
transformer has a 13,000 volt secondary 
winding, t.e., 6,500 volts each side of the 
centre tap. Its primary is fed at 110 volts 
from the step-down auto-transformer TI, 
since the supply voltage is at 250 volts. 
This is derived from a 2 kW, 250 volt, боо ~ 
motor generator, the input side of which is a 
5 H.P. squirrel-cage induction motor running 
on the 220 volt 50~ supply mains. 


The primary circuit inductance on the right 
is wound with }-in, tubing. The primary circuit condenser is suspended behind the 
inductance, 


and the second condenser Ca of 1 uF capacity 
is connected. During the actual transatlantic 
test transmissions this additional smoothing 
circuit was not always used, the first bank 
of smoothing condensers C, only being em- 
ployed, its capacity then being 0:4 uF 
instead of 0-6 F. Sometimes during the 
tests, the smoothing choke was connected 
in the centre of this first smoothing con- 
denser, so that there was a capacity of 0:2 uF 
only on each side of the choke. This arrange- 
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ment was used to facilitate the keying of 
the set, as will be seen below. 

Further, with reference to Fig. 2, another 
point of interest may be noted, viz., the 
condenser Ci, which was given a capacity 
of 6 to 8 microfarads. Its function is to 
raise the power factor of the load on the 
generator. The voltage of the generator 
can be raised considerably by this means, 
since a “lagging ” load current tends to 
partially demagnetise the machine (which 
is of the inductor type), whereas when the 
current is “ leading " this effect is removed. 

The filaments of the rectifving valves, 
as indicated in Fig. 2, are lit from the 
220 volt 50~ supply mains through the step- 
down transformer Ту, which provides a 
secondary voltage of 18-20 volts, with a 
centre tap to which the rectifying circuit 
is connected. Since the filaments of these 
valves are subjected to the full D.C. voltage 
to earth, plentiful insulation is provided 
between the primary and secondary windings. 
The transformers used for these valves, 
and for the oscillator valves, are in fact the 
same as those employed a year ago at the 
station 5 WS. 

Turning now to the oscillator valves, 
and the transmitting circuit, the general 
arrangement is shown in the diagram Fig. 3. 
It will be noted that once again the valve 
filaments are supplied from the бо. А.С. 
mains through a step-down transformer 
T,, of similar construction to the one used 
for the rectifying valves except that less 
insulation is provided between the windings, 
since the electrical mid-point of the filaments 
of these valves is connected to earth. This 
electrical mid-point is provided by the 
potentiometer resistance P, which is con- 
nected across the filaments of these valves. 
Both the grid leak and the H.T. feed 
circuits are connected to the slider of this 
potentiometer resistance. P has a total 
resistance of about 120 ohms, and each half 
of it is shunted by a condenser C of o-or micro- 
farad capacity, which serves to by-pass the 
high frequency components of the anode 
current and the grid current, from the 
resistance P and from the windings of T,. 

The anodes and grids of the two oscillator 
valves V4 and V, are connected in parallel 
as shown, the former being connected to the 
common grid condenser C, of 0:0025 uF 
capacity. The grid leak Ri is a Zenite " 


resistance of approximately 10,000 ohms. 
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As may be seen from the photograph of 
the valve panel reproduced on page 7, the 
oscillator valves, and their connections are 
mounted upon porcelain insulators. The 
filament transformers can be seen in the 
photograph mounted on a shelf behind the 
valves, while adjustable filament resistances 
are mountéd up between the valves. The 
H.T. feed transformer can be seen at the 
bottom, towards the right, with immediately 
to the right of it the small auto-transformer 
to which reference has already been made. 
To the left of the same shelf two other 
step-up transformers can be seen—these 
provide an alternative Н.Т. supply at 


Fig. 3. The general arrangement of the tranamüter 


circuit. 


350 ~ from a rotary converter which delivers 
100 volts at that frequency. The bank of 
smoothing condensers is on the bench at the 
left-hand side immediately below the oscilla- 
tor valves. 

The valves are mounted up at опе end of 
the room, while the actual transmitting 
circuits are near the centre, so as to place 
them nearer to the aerial lead-in. Between the 
two it is necessary to run the three leads 
marked X, Y, and Z in Fig. 3, in addition 
to the earth wire for the valve filaments 
and Н.Т. transformer. These three leads 
are carried overhead on porcelain pillar 
insulators supported by brackets from the 
side wall. These leads are run in ;̃ in. 
diameter tubing so as to provide a stiff 
conductor on to which the connections to 
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the oscillation circuit can readily be clipped. 
This arrangement is in fact particularly 
convenient since it enables experimental 
circuits to be clipped on to the valve supply 
leads at any convenient point along the 
bench. Changing over from one test circuit 
to another is thus easily effected. One end 
of these three leads can be seen near the 
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suspended from a porcelain insulator behind 
this coil, so that the leads between it and 
the coil are reasonably short. These con- 
nections are made to the coil by screw 
clamps, so that the wavelength of the 
transmission can be varied between certain 
limits by moving the clips. 

The usual transmission wavelength was 


The rectifying and oscillating valves and valve equipment, 


top left-hand corner of the photograph on this 
page, as well as in the photograph on page 5. 

This latter photograph illustrates the 
general arrangement of the apparatus used 
for the transmissions made during the 
Transatlantic Tests. The primary circuit 
inductance L, (Fig. 3) is the coil of ꝗ in. 
tubing to be seen on the right-hand side of 
the photo. The primary circuit condenser 
of 0-0005 uF capacity (C, in Fig. 3) is 


approximately 197 metres, but this could 
be varied down to 180 metres without 
disturbing the remainder of the circuit. 

To the left of this coil is the aerial tuning 
inductance (L, in Fig. 3), which is wound 
in the form of a flat coil of copper strip. 
In series with it is the aerial shortening 
condenser (C, in Fig. 3) of 00005 micro- 
farad. This condenser, in an aluminium 
case, can be seen standing on a porcelain 
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ment was used to facilitate the keying of 
the set, as will be seen below. 

Further, with reference to Fig. 2, another 
point of interest may be noted, viz. the 
condenser C,, which was given a capacity 
of 6 to 8 microfarads. Its function is to 
raise the power factor of the load on the 
generator. The voltage of the generator 
can be raised considerably by this means, 
since a lagging load current tends to 
partially demagnetise the machine (which 
is of the inductor type), whereas when the 
current is leading this effect is removed. 

The filaments of the rectifving valves, 
as indicated in Fig. 2, are lit from the 
220 volt 50~ supply mains through the step- 
down transformer T, which provides a 
secondary voltage of 18-20 volts, with a 
centre tap to which the rectifying circuit 
is connected. Since the filaments of these 
valves are subjected to the full D.C. voltage 
to earth, plentiful insulation is provided 
between the primary and secondary windings. 
The transformers used for these valves, 
and for the oscillator valves, are in fact the 
same as those employed a year ago at the 
station 5 WS. 


Turning now to the oscillator valves, 
and the transmitting circuit, the general 
arrangement is shown in the diagram Fig. 3. 
It will be noted that once again the valve 
filaments are supplied from the 50~ А.С. 
mains through a step-down transformer 
T,, of similar construction to the one used 
for the rectifying valves except that less 
insulation is provided between the windings, 
since the electrical mid-point of the filaments 
of these valves is connected to earth. This 
electrical mid-point is provided by the 
potentiometer resistance P, which is con- 
nected across the filaments of these valves. 
Both the grid leak and the H.T. feed 
circuits are connected to the slider of this 
potentiometer resistance. P has a total 
resistance of about 120 ohms, and each half 
of it is shunted by a condenser C of o- or micro- 
farad capacity, which serves to by-pass the 
high frequency components of the anode 
current and the grid current, from the 
resistance P and from the windings of T,. 

The anodes and grids of the two oscillator 
valves V, and V, are connected in parallel 
as shown, the former being connected to the 
common grid condenser C, of 0:0025 uF 
capacity. The grid leak Ri is a Zenite ” 


resistance of approximately 10,000 ohms. 
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As may be seen from the photograph of 
the valve panel reproduced on page 7, the 
oscillator valves, and their connections are 
mounted upon porcelain insulators. The 
filament transformers can be seen in the 
photograph mounted on a shelf behind the 
valves, while adjustable filament resistances 
are mountéd up between the valves. The 
H.T. feed transformer can be seen at the 
bottom, towards the right, with immediately 
to the right of it the small auto-transformer 
to which reference has already been made. 
To the left of the same shelf two other 
step-up transformers can be seen—these 
provide an alternative H.T. supply at 


= FE 


Fig. З. The general arrangement of the transmuter 


circuit. 


350 ~ from a rotary converter which delivers 
IOO volts at that frequency. The bank of 
smoothing condensers is on the bench at the 
left-hand side immediately below the oscilla- 
tor valves. 

The valves are mounted up at one end of 
the room, while the actual transmitting 
circuits are near the centre, so as to place 
them nearer to the aerial lead-in. Between the 
two it is necessary to run the three leads 
marked X, Y, and Z in Fig. 3, in addition 
to the earth wire for the valve filaments 
and H.T. transformer. These three leads 
are carried overhead on porcelain pillar 
insulators supported by brackets from the 
side wall. These leads are run in lin. 
diameter tubing so as to provide a stiff 
conductor on to which the connections to 


APRIL 2, 1924 


the oscillation circuit can readily be clipped. 
This arrangement is in fact particularly 
convenient since it enables experimental 
circuits to be clipped on to the valve supply 
leads at any convenient point along the 
bench. Changing over from one test circuit 
to another is thus easily effected. One end 
of these three leads can be seen near the 
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suspended from a porcelain insulator behind 
this coil, so that the leads between it and 
the coil are reasonably short. These con- 
nections are made to the coil by screw 
clamps, so that the wavelength of the 
transmission can be varied between certain 
limits by moving the clips. 

The usual transmission wavelength was 


The rectifying and oscillating valves and valve equipment. 


top left-hand corner of the photograph on this 
page, as well as in the photograph on page 5. 

This latter photograph illustrates the 
general arrangement of the apparatus used 
for the transmissions made during the 
Transatlantic Tests. The primary circuit 
inductance L, (Fig. 3) is the coil of } in. 
tubing to be seen on the right-hand side of 
the photo. The primary circuit condenser 
of o-0005 uF capacity (C, in Fig. 3) is 


approximately 197 metres, but this could 
be varied down to 180 metres without 
disturbing the remainder of the circuit. 

To the left of this coil is the aerial tuning 
inductance (L, in Fig. 3), which is wound 
in the form of a flat coil of copper strip. 
In series with it is the aerial shortening 
condenser (C, in Fig. 3) of 0:0005 micro- 
farad. This condenser, in an aluminium 
case, can be seen standing on a porcelain 
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insulator to the left of the aerial coil. From 
the H.T. terminal of this condenser a copper 
strip runs to the Weston Thermo-Ammeter, 
which enables the aerial current to be read. 
This instrument is graduated from o to 
IO amperes. 

The coupling between the aerial coil 
and the closed circuit is adjusted by moving 
the aerial coil along the bench, nearer to 
or further from the primary coil. 


One of the main advantages of the use 
of the loose-coupled transmitter of the type 
described. above, is that the wavelength 
of the transmission is determined mainly 
by the primary circuit, so that swinging of 
the aerial and other similar changes have 
little effect upon the wavelength of the trans- 
mission. This feature is obviously of con- 
siderable importance as affecting the ease 
of reading of the signal at a considerable 
distance. 

The adjustment of the coupling between 
the two coils is fairly critical for maximum 
current in the aerial, as also are the positions 
of the anode and grid taps on the primary 
coll. 

An aerial change-over switch is fitted 
for changing over from sending to receiving. 
This is operated from a control handle 
in front of the operating bench which is 
to the left of the window where the aerial 
is led in, whereas the remainder of the 
apparatus is to the right of the window 
as may be seen from the gencral view of 
the station reproduced on page 2. On the 
operating bench is placed the key controlling 
the set, the receiving apparatus, and the 
field regulator of the alternator of the motor- 
generator which supplies the valves. The 
power used for transmission can be controfled 
over a certain range by this means. 


It may be noted from the photographs 
that an extension arm is provided from the 
аспа] switch leading down to the bench on 
which the transmitting coils are supported. 
This operates two auxiliary switches for 
the purpose of opening the grid or oscillatory 
circuit of the transmitting valves when the 
aerial is being used for reception. It has 
been found that if this is not done oscillations 
are still generated by the valves even when 
the H.T. supply is switched off, which, 
although relatively feeble are still powerful 
enough to interfere very considerably with 
reception. By opening the grid circuit 
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these undesirable oscillations can Бе 
stopped. They apparently originate from 
a small residual A.C. voltage set up in the 
grid and anode circuits of the oscillator valves 
from the filament supply transformers, 
since they are not pure C.W., but tonic train 
of the frequency of the A.C. filament supply 
viz., 50~. 


Keying of the set for morse transmission 
is accomplished by a heavy key connected 
in the main transformer supply circuit from 
the motor generator, the comparatively 
high supply frequency of 600 ~ enabling the 
currents in the circuit to be interrupted 
very readily, even although the break at 
the key is fairly small. It is because this 
method of keying is in use that it 1s not 
practicable for morse transmission to use 
too large a smoothing condenser, since this 
condenser has to be charged up at the 
beginning of and discharged again at the 
end of each signal. If it has a large capacity, 
this will result in a signal that builds up 
slowly and runs on after the key has been 
released. Too large a condenser tends to 
make the dots of the morse disappear, 
and at the same time to make one character 
run into the next, making reading of the 
signals very difficult. Hence, as has been 
mentioned above, a smoothing condenser 
of only o:44F total was used during the 
test transmissions so that the signals should 
be as clear as possible. The absence of 
complete smoothing onlv affects listeners 
in the immediate neighbourhood of the 
station, since at ranges of 200 miles and 
upwards the 1,200~ ripple due to the 
double wave rectification of the 600 ~ supply 
is inappreciable, and the signal, while still 
exceedingly strong, sounds like a pure 
C.W. signal under normal conditions. 


Only a simple type of receiving apparatus 
incorporating a detector valve with L.F. 
amplifier has up to the present been installed 
at 6 XX, since reception conditions there 
are none too favourable, due to considerable 
interference from electric railway, flicker 
signs, and charging generators in the neigh- 
bourhood, which disturbances last far into 
the night as a general rule. For this reason 
during the bulk of the testing work with 
this station listening has been accomplished 
at other stations more favourably situated, 
the receptions being relayed to 6 XX by 
telephone land line or by radio. 
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THE WIRELESS WORLD AND RADIO REVIEW 


AN EXPERIMENTAL 


DIRECTION FINDING STATION’ 


The purpose of this article is to extend the scope of amateur experi- 
mental work. Already the experimenter takes a keen interest in both 
transmission and reception, and it can be said that a good deal of specialised 
progress has been made in these branches as the result of amateur activity. 
Direction finding, which made considerable progress during the late war, has 
not found its way to any great extent into the realms of amateur work. It 
is a field as yet almost unexplored by the amateur and the information given 


here may induce him to set up apparatus which will give added interest 


to his work. 


This article will be completed in three instalments and includes detailed 
practical advice on the setting up of a reliable direction finding station. 


By R. KEEN, B.Eng., A. M. I. E. E. 


HE amateur wireless experimenter 

who takes his hobby seriously, 

and reads technical books and 

journals, can hardly complain that 
the subject of direction finding has been 
neglected during the past year or two, for 
two or three books and a number of articles 
and papers have appeared dealing exclusively 
with the subject. There may be, however, 
other readers of The Wireless World and 
Radio Review who, whilst interested in the 
possibilities of directional reception, do not 
study technical literature, but approach the 
whole subject in a more amiable and easy- 
going manner, and who may welcome informa- 
tion on the elementary theory and construc- 
tion of a radio compass station which might 
form a stepping stone to more serious work 
at a later date. 

It 15 well known that the frame aerial 
receiver has pronounced directional properties 
and that when the frame is pointed towards 
the transmitting station the received signals 
are of maximum strength, whilst, when the 
frame is placed broadside on to the direction 
of travel of the wave, the signals vanish 
entirely. There must be many who have 
put these matters to the test by rigging up 
a rotating frame aerial indoors and attempting 
to take bearings on the broadcasting stations. 
Possibly, in some cases, the experiment was 
a complete success, but it is also quite likely 
that the effect of rotating the frame, so far 
as the signal strength was concerned, was 
almost negligible, and the final deductions, 
after an evening's concentrated effort, were 
that firstly all signals were undoubtedly 
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weaker than those obtained with a good 
elevated aerial, and secondly that they were 
more or less the same strength irrespective 
of the position of the frame, but perhaps a 
little better in the direction of the fireplace ! 
This does not mean that there is any fallacy 
in the theory of directional aerials ; it simply. 
means that the frame was being expected to 
work under impossible conditions, and the 
object of these articles is to explain, in a 
simple manner, how a frame receives, the 
precautions that must be taken before it 
can be used for accurate direction finding 
work, and finally to supply some data for 


ONE WAVELENGTH ————« 


DIRECTION OF 
TRAVEL OF 
WAVE 
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Fig. 1. Conventional way of showing instantaneous 
flux intensity in a wave, relative to the three aerials 
spaced «n the direction of travel of the wave. 


the construction and calibration of a radio 
compass installation, together with sugges- 
tions on possible uses to which the station 
may be put. 

The first idea is to get a clear idea of the 
difference between frame aerial reception 
and open, or vertical, aerial reception. When 
the alternating magnetic flux of the electro- 
magnetic wave cuts an open aerial there is 
induced in it an electro-motive force (E. M. F.) 
which keeps exactly in step or in phase with 
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the intensity of flux in the wave. That is 
to say, when the maximum amount of flux 
in the wave is cutting the aerial the aerial 
E.M.F. is a maximum in one direction—say 
tending to force a current up the aerial, 
charging it positively—and after a time 
corresponding to the passage of half a 
wavelength, when the flux is cutting the 
aerial at the maximum rate in the opposite 
direction, then there is a maximum E.M.F. 
in the aerial tending to force the current 
down to earth and leaving the aerial 
negatively charged. This state of affairs is 
more easily described by means of the diagram 
in Fig. 1, where the height of the curve repre- 
sents the instantaneous flux intensity in the 
wave, and may also be taken'as a measure of 
the E.M.F.s induced in the open aerials 
A, B and C, situated at various, points in the 
path of the wave. Just what is happening 
to the current in an aerial all this time 
depends entirely on whether the aerial is 
properly tuned, and does not matter at the 
moment. The important point to observe is 
that the E.M.F. in an open aerial is in phase 
with the flux in the wave producing it. 

Now consider a modification of the above 
case. Suppose that instead of using the 
two aerials at А and C, which are just half 
a wavelength apart in the path of the wave, 
for separate receivers, we combine them 
together as in Fig. 2. A lead is taken from 
the top of one aerial to the top of the other 
and another lead joining the bottoms has a 
coil in it for coupling to a receiver. The 
open aerials have now become a frame, and 
notice particularly that the two E.M.F.s in 


Fig. 2. Two open aerials combined to form a frame. 


the vertical limbs of the frame at A and C, 
although in opposite directions relative to the 
earth, are in the same direction round the frame 
as indicated by the arrows, and since the 
E.M.F.s in A and C were at their maximum 
values, there is a maximum E.M.F. round 
the frame. Clearly the arrangement in 
Fig. 2 is not a practical one, or, assuming 
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the wavelength illustrated to be 600 metres, 
then the distance between the side members 
of the frame would be 300 metres. Also, 
although use is made of the fact that there is 
maximum E.M.F. in the vertical limbs, there 
is the resistance of twice 300 metres of 
connecting leads to be taken into account, 


IM [| 
H 


hy) 


Fig. 3. Elevation and plan views of three frames, 
showing that the E.M.F. induced round a frame is 
90° out of phase with the flux in the wave. 


(a) 
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and anyhow, the whole thing is impossibly 
unwieldy. Observe now what happens when 
the sides of the frame are brought closer 
together. In Fig. 3a the frame has' been 
reduced in size, and three positions of it are 
shown, namely, at the instant when the flux 
at the centre of the frame is a maximum, 
when it is decreasing, and when it is zero. 
When the centre of the frame is at A, then 
although the two E.M.F.s in the side limbs 
are almost at their maximum values (assuming 
the E.M.F. in the vertical limbs to be 
proportional to the height of the curve at 
the place), yet they are acting in opposite 
directions round the frame, so that their net 
effect is zero. At the position D when the flux 
in the wave 15 decreasing, the E.M.F.s are 
also less than before, but they are different 
in value by an amount proportional to the 
length x in Fig. 3a, and this is the effective 
E.M.F. round the frame. Lastly, when the 
flux at the centre of the frame is zero, we see 
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that although the E.M.F.s in the side limbs 
are almost at their minimum values, yet, 
owing to the fact that they are in the same 
direction round the frame, the frame E.M.F. 
proportional to y is a maximum. The result 


Fig. 4. Variation in flux linkage as a frame ts 


rotated about a vertical acis, 


is that the frame E.M.F. is seen to decrease 
as the width of the frame is made smaller, 
and also that the frame E.M .F. is not in phase 
with the flux in the wave, but lags a quarter 
of a period behind tt. These are extremely 
important characteristics of the frame. 
Leaving the question of relation between 
the E.M.F. and the size of the frame, let 
us see how rotating the frame affects the 
E.M.F. and hence the received signals. 
Fig. 3b is a view looking down on top of 
the arrangement in Fig. 3a, the varying 
intensities and direction of the magnetic 
flux in the wave being shown by a variation 
in the thickness and direction of the arrows. 
The three frames are all shown in the direc- 
tion of travel of the wave. Fig. 4 is an en- 
larged view of one of the frames and it has 
been assumed that the frame is so small 
in comparison with the wavelength that 
it is permissible to consider the flux in the 
neighbourhood of the frame to be uniform. 
Now, the E.M.F.s in the vertical limbs 
of the frame depend on their height and the 
frame E.M.F. also depends on their distance 
apart so that the frame E.M.F. depends 
on the height and width, that is, on the area 
of the frame and hence on the amount 
of flux linked with it. If the frame be rotated 
about a vertical axis and the number of 
lines threading it are counted for the various 
angular positions of the frame in Fig. 4, then 
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a diagram may be made as in Fig. 5, in 
which the radial lines represent the angular 
positions of the frame and the lengths of 
the lines are proportional to the numbers 
of flux lines linked with it in the respective 
directions. The “ Polar Curve" drawn 
through the extremities of the lines is a 
figure eight as shown in Fig. 5, and there 
are seen to be two positions of maximum 
signals strength corresponding to the two 
positions when the frame is in the direction 
of the path of the wave. Intermediate 
between the maxima are two positions of 
zero signals when the frame is broadside 
on to the wave, and there is no flux linkage, 
or, when the E.M.F.s in the vertical limbs 
are exactly equal and in phase with one 
another so that the net E.M.F. round the 
frame is zero. Note that in Fig. 4, when the 
frame moves from the position CC! to EE! 
the flux arrows change their direction 
through the frame as a result of which the 
E.M.F. reverses in phase as it passes through 
the minimum value. One part of the diagram 
is therefore arbitrarily marked + ve and 
the other —ve, and this distinction becomes 
very necessary later when devising means“ 
of determining Sense or absolute direc- 
tion. The method of taking a bearing of 
a transmitting station, using the figure 
eight diagram of reception, is to observe 
the direction of the frame when signals are 
a minimum, this being easier toXdetect 
accurately than the position of maximum 
signals which is not sharply defined. The 


Fig. 5. Figure eight. polar diagram of E. M. F. 


induced in rotating frame. 


position of the pointer is of course arranged 
accordingly with reference to the scale. 
It must be noted that the simple frame 
will only indicate the plane of travel of the 
wave, and will give no information as to 
the To and From " directions. 


12 THE WIRELESS WORLD AND RADIO REVIEW 


At this point, suppose that a frame 
aerial composed of half a dozen turns of wire 
on a three feet square frame is prepared 
and suitably erected so as to rotate about 
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Fig. 6. The cause of Vertical or Antenna 
Effect in a simple frame D.F, 


a vertical axis, with pointer and scale. The 
- frame may be tuned to say 600 metres by 
a suitable condenser across the terminals 
of which is also connected a valve amplifier, 
and the arrangement will be approximately 
as in Fig. 6, and will constitute, according 
to first principles, a direction finder. Although 
the circuit may have been rigged up in some 


fRAME EMF 


—— —- EMF DUE TO VERTICAL 


Circle diagram due to vertical superposed 


Fig. 7. 
on figure eight diagram due to frame. 


clear space (that is, not indoors nor very 
near to large metal or stone structures), it 
will, in general, be found that instead of the 
diagram of reception being a figure eight 


APRIL 2, 1924 


with two crisp minima exactly opposite 
each other, it is more likely that the minima 
will be very indefinite, and even if sharp 
enough to get fairly accurate readings 
on a distant station, it will be found that the 
two minima are not opposite one another. 
Figs. 8 and 9 show fairly typical polar 
diagrams which might be obtained, and 
in a room, the results would probably be 
far worse than this. 

To find a reason for all this, it is necessary 
to go back for a moment to Fig. 3a, in which 
it was seen that the maximum Е.М.Е. 
round a frame aerial was at the instant 
at which the flux in the wave was zero 
and the two individual E.M.F.s in the side 
limbs of the frame very small. When these 
E.M.F.s in the side limbs are at a maximum, 


CAISP OISTORTEO 
MINIMA 


Fig. 8. Figure eight diagram of reception distorted, 


by “ in-phase ” vertical, 


they are opposing one another round the 
frame so that there should be no received 
signal. Notice that at this instant, these two 
E.M.F.s are very many times greater than 
the little frame E.M.F. even at its maximum, 
and it is these very large E.M.F.s acting 
together up and down the sides of the frame 
which force their way through to the re- 
ceiver and cause the minima to be either 
indefinite or not diametrically opposite. 
Any signal which is heard is caused by a 
potential difference across the frame tuning 
condenser and it has been seen how this 
potential difference can be reduced to zero 
when the frame is turned broadside on to the 
wave so that there is no linkage of flux 
with the frame or, in other words, so that 
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the two E.M.F.s in the side limbs are ex- 
actly equal and in phase with one another. 
Even when the frame is in this position, 
however, the large E.M.F.s in the side 
limbs are still there, and are tending to 
force currents to earth via the points A and B 
in Fig. 6. Now, the point B is presumably 
joined to the filament batteries which 
may be standing on the floor and will have 
an appreciable capacity to earth as shown 
in the diagram by the dotted condenser C, or 
they may be actually metallically connected 
toearth. On the other hand the A terminal 
is only attached to the grid of the first 
valve which has a very small capacity 
so that the B path to earth is of much lower 
impedance than the А path and more 
current will flow on the B side than on the 
A. There will, therefore, be a greater drop 
in potential down the B path than the A 
path, and there will be a difference of potential 
between A and В regardless of the position 
of the frame. The polar diagram for the 
frame was seen to be a figure eight, but this 
new effect, being independent of the orienta- 
tion of the frame, will have a diagram which 
is a circle as shown in Fig. 7, and is known 
as Antenna Effect,” Vertical Component“ 
or simply Vertical.“ 

Provided that the vertical and the frame 
currents are in phase with one another, the 
ordinates of the two may be added together, 
and when this is done, taking into account 
the fact that one half of the figure eight dia- 
gram is of different sign from the other, the 
composite diagram of Fig. 8 is seen to have 
two minima which are not exactly opposite, 
and neither of which is in the correct direction. 
When the vertical and frame currents are not 
in phase, then, although the two individual 
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polar diagrams will look just the same as 
before, we cannot add the ordinates alge- 
braically as before (except in the special case 
when the effects are exactly in phase opposi- 
tion). The resultant E.M.F. across À and B 
can now never be zero, for when one effect 
is at its minimum the other is not, and a 
resultant diagram, as in Fig. 9, is not at all 
uncommon. 


INDEFINITE ANO 
OS TON TCO MINIMA 


Fig. 9. As Fig. 8, but vertical E. M. F. out of phase 
with frame E.M.F. 


Fortunately, there is a simple method of 
overcoming this trouble, namely by making 
the impedance of the А path equal to that 
of the B path to earth by putting a small 
variable condenser between А and earth. 
If this condenser be adjusted whilst listening 
to signals and rotating the frame, a value 
can generally be found for which two crisp 
and diametrically opposed minima аге 
obtained so long, of course, as the point B 15 
not actually connected to earth. 


(To be continued.) 


THE SCHOOLS RADIO SOCIETY. 


In the autumn of this year the Schools Radio 
Society is to carry out Transatlantic telephony 
teste and it is hoped actually to converse with 
American schools. 

is announcement was made by Mr. R. J. 
Hibberd, Hon. Secretary of the Schools Radio 
Society, in the course of his talk from 2LO on 
Thursday, March 21st. 

Speaking of the exceptional interest which boys 
and girls take in radio, Mr. Hibberd said that at 
the present time there is a great danger that 
wireless may become simply an amusement instead 
of a help to education. The Schools Radio Society 
was formed with the object of extracting a true 


instructional value from wireless and to assist 
the development of radio in schools on sound 
educational, scientific and interesting lines. 

The Society undertakes to answer technical 
questions, to organise inter-school competitions 
and to arrange school lectures and visits to radio 
manufactories. 

Mr. Hibberd urged parents and schoolmasters to 
see that, by increasing membership, radio can be 
established in schools on sound and permanent 
lines. 

Full particulars concerning the movement can 
be obtained from" Mr. R. J. Hibberd, Grayswood 
Mount, Haslemere, Surrey. 
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A finished receiver built to the design given in this article, 


SELF CONTAINED 


THREE-VALVE RECEIVER. 


The three-valve receiver, consisting of one stage of H.F. amplification, 
. detector and one note magnifier, is probably the most favoured and also the 
most useful of a varied selection. In spite of this, there is a vast scope in the 


selection of component parts and their arrangement. 


This receiver is easy 


to construct and makes use of a minimum number of component instruments, 


.thus limiting cost and constructional work and simplifying wiring. Easy 
manipulation is a feature, there being only two tuning adjustments which 


give smooth oscillation control. Variometer tuned receivers of this type are 
almost universally used in America for broadcast reception. 


By W. F. GILDERSLEVE. 


HE receiver is designed to mount 
all component instruments directly 
or indirectly on a vertical panel 
which forms one side of a cabinet. 
The valves,‘ L.F. transformer and fixed 
condensers are mounted on an ebonite plat- 
form which is supported on two variometers 
(aerial tuning inductance and tuned anode) 
which in turn are securely fastened to the 
vertical panel. The three resistances, grid 
leak and six terminals are mounted on the 
large panel, while the L.F. transformer is 


suspended from the platform and hangs 
between the two variometers. 

. Another feature of this receiver is that it 
Is so designed that if dull emitter valves are 
used and the low voltage batteries obtained 
for them, the complete set with batteries 
wil not occupy any more space than the 
average three-valve receiver. Alternatively, 
external batteries сап be used, and an 
additional pair of terminals are mounted 
and connected to the filament for the pur- 
pose. Readers will no doubt appreciate this 
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method of construction as external connec- 
tions to batteries are always a source of 
inconvenience 

А view is given on an accompanying page 

of the back of the set and although most of 
the components can be readily identified, 
it may be helpful to refer to the portions of 
the circuit in which they are connected. 
A, B and C are the filament resistances of 
the H.F., detector, and L.F. valves res- 
pectively, and D, E and 
F the valve holders. 
G is the variometer in 
the H.F. amplifying cir- 
cuit and H the aerial 
tuning variometer. The 
H.T. bridging condenser | 
is shown at ]; К is | || afe 
the grid leak, L the gu p HEE 
transformer bridging con- E 
denser, M the H.F. 
variometer condenser, 
while the grid condenser 
is hidden away behind 
the centre valve holder. 

A complete list of 

components is detailed 
below and it should be 
pointed out that the 
types stated should be 
procured to avoid modi- 
fications in the design, 
as the same types are 
essential. 

Front vertical panel, 
I4 ins. X 9j ins. of 
best grade ebonite 
with a minimum 
thickness of 5/16 in. 

Valve mounting panel 
of,ebonite, 13} ins. ` 
х 2 ins. х 5/16 in. 

Two Edison Bell variometers. 

I Igranic L.F. transformer. 

3 Burndept valve holders with external 
side connections. 

3 Burndept filament resistances. 

I 0:0003 fixed condenser for grid. 

I 0:002 uF fixed condenser for telephones. 

I 0:0002 uF fixed condenser across the 
H.F. variometer. 

I 2uF fixed condenser across the Н.Т. 
battery. 

I Dubilier grid leak, 2 megohms. 

6 4 B.A. terminals with nuts and washers. 


“(ПШПШ 


=e 
- - 
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Side view, showing the method of support- 
ing the valve platform. The variometer 
makers will supply the additional 

brackets. 
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6 yards of No. 16 S.W.G. tinned copper 
wire. 

4 supporting brackets. 

6 4 B.A. countersunk brass screws, $ in. 
inlength for securing filament resistances. 

4 4 В.А. cheeseheaded brass screws; I} ins. 
in length for securing brackets to 
variometers. 

I3 6 B.A. cheeseheaded screws, $ in. in 
length, 9 of which secure to valve 


holders, 4 to fixed 
condensers. 
16 4B.A. countersunk 


brass screws, # in. in 
length, 8 for bolting 
the variometers to the 
vertical panel, and 8 to 
secure the platform to 
the variometers. 

2 4 B.A. washers for use 
in spacing the vario- 
meter brackets. 

4 6 B.A. $ in. screws for 
bolting the L.F. trans- 
former and the 4 fixed 
condensers together 
through the panel. 

6 6 B.A. washers, 4 of 
which аге used for 
the above screws, 
taking care that the 
heads and washers are 
downwards underneath 
the panel and the other 
two are used when 
fixing the grid leak. 

2 6В.А. cheeseheaded 
brass screws, } in. in 
length for mounting 
grid leak. 

I6 6 B.A. hexagon brass 
nuts. 

2 spring supports for grid leak. 

8 4 B.A. hexagon brass nuts. 

The wavelength range is approximately 
300 to 600 metres and tuning by means of 
the two variometers is inclined to be sharp. 

When all components are obtained, the 
marking off should be carried out on the 
back to correspond with the drilling dia- 
gram. Care must be exercised when the drill 
is nearly through, to avoid chipping the 
face of the panel. When drilling the two 
holes for securing the grid leak, care is also 
required, as these are blind holes and the 
maximum depth should be { in. 
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The eight holes for securing the two the heads of 4 B.A. countersunk screws. 
variometers and the six for securing the  Engraving adds to the appearance of a 
filament resistances may be countersunk panel and can be obtained at a com- 
on the face or front surface to take  paratively low cost. This should be done, 


Dimensional drawings of front panel and valve platform, The drilling of the valve platform is shown on the 
top and underside as apparatus is attached to both faces. 


we quet o. . nee nee, — — — — — mcn  , E р — 
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of course, before the assembling is com- 


menced. : ^ 


Proceeding, the platform which is sup- 


HN 


T 
4 @ к 


fixed condensers. 
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Care must be taken 


when finally tightening up, as the condensers 


EN 


atis 7 


are liable to break. Before mounting the 


Scale drawing (about one-third full size) of back of panel. 


ported by the variometers and carries the 
transformer may next be cut and drilled. As 
components are mounted on both sides of this 
panel it is necessary to give two drilling 


diagrams and the panel 
should be drilled on 
both sides accordingly. 
It will be noticed that 
only four holes are 
given for the four fixed 
.condensers, these being 
nearest to the ends of 
the panel, the reason 
being that the holes for 
securing the transformer 
on to the other side 
of the panel answer the 
purpose by using the 
4 6 B.A. cheeseheaded 
screws, # in. in length. 
When erecting the 


transformer and fixed condensers, the heads 
of the screws should be underneath the 
panel with the washers close up to the 
heads and the nuts uppermost against the 


vy UU 7 0T TDES | 
A B 


Fixing the variometers ‘and valve platform. 
A, the usual fixing brackets; B, additional 
brackets; C, spacing washers. 


"those removed. 


two variometers, the two metal brackets 
should be secured to them. This is done by 
removing the screws on one side which hold 
the brackets already on, placing the two 


extra brackets outside 
and using one of the 
4 B.A. x I} in. screws 
with nut in place of 
This 
is repeated with the 
other variometer and 
is shown diagram- 
matically in the ac- 
companying figure. It 
will be found neces- 
sary to put the 4 B.A. 
clearance drill through 
the hole in the vario- 
meter as the screw used 
previously is an odd size. 
When the valve holders 


are being mounted they will be found to come 
in close contact with the corresponding 
terminals of each filament resistance, and 
in the writer's case, no wiring was necessary 
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to make connections. То obtain this the 


filament resistances must be mounted with 
the connections downwards. 

When all components are mounted and 
securely fastened, all contacts must be 
cleaned and carefullv tinned. This precaution 
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positions with all grid connections to the 
left-hand of the panel and the plates to the 
right looking from the rear of the panel. 
The components and wiring extend» to a 
maximum depth of 4 ins., while the cabinet 
is 7 ins. deep, with the result that the space 


|. 


177 
H 
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» * 
| 
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AERIAL 
TUNING 
INDUCTANCE 


E "n 
ШИН 


Practical wiring of the set, reproduced from the actual instrument and points between which connections are 
made and the positions of linking the leads across. 


saves time and greatly facilitates soldering 
when wiring up. 

General layout and wiring diagrams are 
given, and for the sake of clearness, the 
platform is shown as two panels having 
components mounted on both sides. The 
valve holders are shown in their correct 


of 13} ins. x 91 ins. x 3 ins., is allotted to 
batteries. This will take a 100-volt '' Ever- 
eady " H.T. battery and a battery for dull 
emitter valves. 

The cabinet is made with the top hinged 
to form a lid, but it is essential that after 
valves and batteries are in place, and the 


Digitized by Goos 2 
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correct plate voltage ascertained, that the lid 
should not be raised more than necessary, to 
avoid dust which, apart from being harmful, 


EXTERNAL 
BATTERY 


Circuit of variometer tuned three-valve receiver. 


is dificult to remove owing to the compact 
arrangement and wiring. The manner of 
securing batteries used by the writer is one 
of several, and other methods can be em- 
ploved to suit various types of batteries. Four 
holes only are necessary for securing the 
panel to the cabinet. The wood screws 
should not be less than 3 in. in length and 
the holes should be about 1 in. from top 
and bottom. 

Reference might be made to the wiring 
up, and a practical wiring diagram is shown 
onthe previous page. The wire uscd is No. 16 
tinned copper which should be straightened by 
stretching prior to clipping it up into lengths 
of suitable size. 

Each lead should be carefully shaped with 
a pair of small square-nosed pliers and where 
it is necessary to twist the tinned wire round 
the terminals it will be found that a small 
pair of round-nosed pliers will be quite 
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helpful. The solder should be of the soft 
variety which is usually procured in thin 
strips as distinct from the hard solder 
used on bigger jobs and which runs at a 
higher temperature. 

Each lead could be exactly copied from the 
wiring diagram and the beginner might 
mark out the leads as they are fitted into 
the set.. It has been necessary to turn the 
valve platform into the same plane as the 
front panel in order to show its connections. 

Using this set as a broadcast receiver it 
will be found easy to manipulate and to 
produce very smooth reaction effects. It 


Sketch showing the design and general dimensions 
of the cabinet. 


docs not burst into oscillation or howl, 
though it will receive continuous wave 
signals and is very successful for telephone . 
reception generally. 
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A NEW FRAME CIRCUIT. 


This article describes a novcl form of reflex circuit in which a frame aeria] 
is employed. 


By J. H. REYNER, B.Sc. 


OME time ago the writer turned his 
attention to the production of a 
ompletely self-contained portable set. 
It was desired to mount the . whole 
of the apparatus in a case about 15 ins. by 
9 ins, and from motives of economy both 
as far as first and running costs were con- 
cerned, it was decided to employ one valve 
only. Further, since the set was intended 
as a present to a novice with no experience, 
it was essential that the adjustments of the 
apparatus should be as simple as possible. 

Somewhat naturally, super" circuits 
were tried in the first place, the autoplex 
arrangement being given special considera- 
tion on account of its simplicity, but it was 
ultimately decided that this type of circuit 
would not be satisfactory in the hands of 
a novice. 

Attention was then turned to simple 
dual amplification circuits, using plain re- 
action, and here a certain success was 
at once obtained. Any of the usual types 
of circuit may be employed, one used 
by the author being shown in Fig. І. LI 
is the frame tuned with a 0:0003 AF con- 
denser, the frame consisting of 24 turns of 
No. 22 S. W. G. wire spaced lin. apart on 
a former 15 ins. by gins. L, is a variometer 
having an inductance range of 800-4,000 
microhenries which tunes with the self 
capacity of the valve. The rest of the circuit 
is straightforward. Reaction is obtained 
by the anode-grid capacity of the valve, 
and under normal circumstances the set 
oscillates freely. Oscillation has to be 
controlled by (a) Dimming the filament, 
(b) mistuning La, (c) finding a low resistance 
spot on the crystal which introduces damping 
into the variometer circuit. This, of course, 
renders the tuning flat. 

It will be seen that there are several 
possible adjustments, and careful tuning 
is necessary to find the best. The circuit, 


however, is stable when adjusted, and worked 
satisfactorily for some weeks. The time taken 
in adjustment was a disadvantage and this, 
coupled with the fact that the set would 
sometimes sulk for as long as fifteen 
minutes, caused the author to investigate 
the possibility of a more easily controllable 
reaction. 

Plain reaction circuits were, therefore, 
experimented with for a time, and of the 
several arrangements possible, the Reinartz 
connection proved most satisfactory. With 


Fg. 1. 


the circuit shown in Fig. 2, results could be 
obtained as good as those given by the 
original circuit, although no dual amplifica- 
tion is employed with this arrangement. 
Here L, is a high frequency choke of about 
5,000 microhenries, and L4 is the reaction 
coil, coupled to L,. The reaction is controlled 
by the condenser C, in the usual way. 

It may perhaps be observed that when 
using this circuit, La should be comparatively 
small, as this enables a better reaction 
control to be obtained with the condenser Cy. 
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The next step in the development was 
the arranging of dual amplification on this 
circuit. This presented a problem because 
the anode circuit contained no tuned circuit 


Fig. 2. 


across which to tap the crystal and trans- 
former. Several attempts were made to 
eliminate the crystal and insert the trans- 
former directly in the anode circuit, but 
no satisfactory method could be devise 
for keeping the low frequency under control, 
and persistent whistling resulted. 

Finally, however, it was decided to try 
the frame on the anode circuit. This 
arrangement was immediately successful, 


Fig. 3. 


the circuit being shown in Fig. 3. In this 
case the arrangement develops into a simple 
crystal and note magnifier circuit, the valve 
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being utilised at the same time to provide 
high frequency reaction on the frame. 

The circuit has several advantages. There 
is onlv one tuning operation, and the reaction, 
if C, and Lz are suitably proportioned, 
is under smooth and definite control without. 
change of tune. The crystal setting is not 
critical and comfortably loud signals can 
be obtained in a very short time. Birming- 
ham and Bournemouth can be tuned in 
at London, although the operation is 
naturally more delicate. The smooth re- 
action is a great help here. 

The condenser C, may be found undesirable 
in some cases, and the connection shown 


Fig. A. 


in Fig. 4 may give better results. In this case, 
С, may be made fixed and C, variable, 
reaction being controlled by C, In either 
case, no capacity should be placed across 


the telephones as this defeats the object 


of the circuit. 

L, is a high frequency choke to keep the 
high frequency from short circuiting through 
the transformer. It should be of the same 
value as L., that is about 5,000 microhenries. 


The circuit will operate with an aerial 
‘and earth connection, but does not seem to be 


as satisfactory as the usual circuits under 
such conditions. It would be interesting 
to hear what results other readers obtain 
with this type of circuit. 


(Constructional delails of a portable receiver embodying the circuit will appear 
in an early issue.) 


A new studio has been opened at the 
Eiffel Tower and transmissions are 
reported to have improved. 


Tbe Radio Club of Luxembourg trans- 
mits telephony daily between 10 and 
II p.m. on 200 to 230 metres. 


A wireless demonstration has been 
given before convicts in Parkhurst Prison, 
programmes from Bournemouth апа 
other stations being received on a loud 
speaker. : И 3 : 


Lessons in English are being broadcast 
throughout Germany. “А thousand 
English words you must know," is the 
slogan adopted by '' The Ullstein Service,” 
which is responsible for the talks. 


The broadcast speech of His Majest 
the King, at the opening of the Briti 
Empire Éxhibition, is tentatively fixed 
for 11.30 a.m. on St. George's Day, 
April 23rd. Itis understood that on the 
same evening an Es to translation of 
the speech will be cast from SLO, 


5 РҮ Opens. 

The oficial opening of the Plymouth 
Relay i ion (5 took 

Rural speech f veles 0 Piya id 
ina of the Mayor of Plymou 
was simultaneously broadcast to all 
stations. 

The Shefheld Relay Station has been 
allotted the call sign 6FL. Sheffield 


showed its independence on Friday, 
March 28th, by broadcasting a Grand 
5 on its own account, 
а bly carried out by the Sheffield 
Grand Opera Company. 


New French Broadcasting Station. 

Another broadcasting station has com- 
menced operations in the Paris area, 
and has already been widely reported 
in this country. Announcing itself as 
"Le Petit Parisien," the new station 
transmits on abouf 340 metres on 
Tuesdays, Thursdays, and Saturdays, 
between 10 and 12 p.m. The quality 
of transmission is good and the tuning 
is exceptionally sharp. 


Good Work by American 

Mr. George Rogers, of Ashford, 
has received a letter from 
of San Francisco, 
stating that Mr. Rogers’ report of his 
signals tallies almost exactly with his 


log. A similar letter has been received , 


from 1 ARL of Boston, Mass. Both 
transmissions are exceptional, the latter 
particularly, for 1 ARL states that at the 
time of Rogers' reception of his 
signals he was transmitting on 200 metres, 
using only 10 watts input with 0-5 
amperes in the antenna. 


Spanish Broadcasting. : 

Hitherto broadcasting in Spain has 
been of a rather perfunctory kind, confined 
олу to tests on varying wave- 
engths. It has now been decided, 
however, to install a regular broadcasting 
Station in Madrid, according to our 


California, ~ 


-< 


\ 


photograph shows the assembled company at the 3rd Annual Meeting of the British Wireless Dinner Club, 
which took place at the Trocadero Restaurant on Saturday, March 16th. 
elected president for the ensuing year. 


French contemporary, ‘‘Radio Electrique.' 

The new station, operating on 2:5 kilo- 

watts, will transmit concerts and also 

plays pertarmeo in the Theatre Royal, 
adrid. 


We have no information at 
present as to the wavelength to be used. 


The Eternal Feminine. 

Many radio societies include ladies in 
their membership; but we believe that 
the first to have an honorary secretary of 
the fair sex is the South Norwood Radio 
Association, the onerous post being filled 
by Miss D. M. B. Cullis. 

Transmitter’s Society. 

We welcome the announcement of the 
formation of The Wolverhampton and 
District Radio Transmitters' Society," 
which js open to ex ters with trans- 
mitting licences. objects of the new 
Society are to further the progress of 
amateur radio transmission, to help and 
advise in all matters relating thereto, 
and to maintain member's rights in 
accordance with the terms of licence and 
the  Postmaster-General's Regulations. 
The members at nt include 3 KQ, 
5 UW, OFS, бнт 

L] ЫШ 

The Hon. Secre 
Devey, 232, Gt. Bric 
hampton. 


Short Wave Transmitésions from FL. 
We are indebted to a correspondent for 


. J. A. H. 
Street, Wolver- 


further particulars of the short wave test 
transmissions now being conducted from 
Eiffel Tower. Tests have taken plac» 
during March on Mondays, Wednesdays 


Senatore Marconi was unanimously 
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and Fridays on wavelengths of 115, 210 
: and 380 metres, and it is understood that 
the transinissions will continue. 

The probable times of transmission, 
which we hope to confirm in our next 
issue, are as follows :— 


5-S.10 F's 3.0 -3.15 F’s 
5.15-5.2 L's 3.20-3.35 L's 
$.30-5.40 F's 9.0 -9.15 F's 
$.45-6.0 L's 9.20-9.35 L's 


Broadcast Talk on Time Signals. 

Mr. Frank Hope-Jones, M. I. E. E., 
Vice-President of the Radio Society of 
Great Britain, has been invited to broad - 
cast on the subject of Time and Time 
Signals " from 2 LO on Saturday, April 
12th. 

Mr. Hope-Jones will lecture on“ The 
Free Pendulum ” at the Royal Society of 
Arts on Wednesday, April gth at 8 p.m., 
when the chair will be taken by Professor 
C. Vernon Boys, F.R.S. 


A Tenth Anniversary. 

Although the number of wireless 
societies iu this country now exceeds two 
hundred, not many can boast of an 
existence of ten years. Arinong the 
select few who have weathered a decade 
must now be included the North Middle- 
sex Wireless Club, which held its Tenth 
Annual Mecting on March roth. 

Mr. A. G. Arthur, who has been Presi- 
dent of the Club since its foundation, 
was unanimously re-elected. 


Mr. K. B. Warner's Station. 

The calls 1 MO and 1 XW are assigned 
to the transmitting station of Mr. Kenneth 
B. Warner, Secretary of the American 
Radio Relay League. A photograph of 
the equipment appeared on page 656 of 
our issue of February zoth, the call sign 
1 XM being erroncously ascribed to this 
station. 1 XM is the call sign of the 
Massachusetts Institute of Technology. 


A Musician on Broadcasting. 

An interesting review of broadcasting 
from the musician's point of view appears 
in the March issue of The Choir,“ over 
the name of Mr. George Dodds. 

After relating his trying experiences 
when broadcasting for the first time, the 
writer gives some practical advice to 
singers unaccustomed to the silent and 
unresponsive microphone. Be natural,” 
he says, sing as you always sing; 
the purest and best produced voices are 
those which give the best results. АП 
shouters, forecrs, hooters, squcezers and 
others of that ilk are horrid to ‘ listeners- 
in,’ and if you will only sing naturally, 
with easy and forward production, you 
can trust the B.B.C. to send out good 
tone for you to your unlimited audience.” 

The writers  concludimg hint to 
listeners-in would comfort Captain 
Eckersley. If you do not get good 
results," says he, blame your own set 

9 per cent. and the B.B.C. 1 per cent. 
or what is wrong." 


Earliest Reception of WJZ. 

Mr. J. Ridley (5 NN), of South Norwood, 
points out that the claim made in our issue 
of March i1gth to the effect that Mr. R. E. 
Williams, of Holyhead, was the first 
British amateur to report reception from 
WIZ is incorrect. Mr. Williams was 
unable to identify his first Transatlantic 
reception, whereas. Mr. Ridley distinctly 
picked up WJZ, and was the first amateur 
in this country to accomplish the feat. 


R.S.G.B. to Transmit to Australia. 

An attempt to communicate with 
Australia on a wavclength of 200 metres 
is to be inade shortly by thc Radio Society 
of Great Britain. 

A schedulc of special tímes for tests is 
being arranged so as not to clash with 


broadcasting, and these will be cabled 
to Australia and published in order that 
the amateurs there may be ready. 

Transmissions will be made from 
6 XX, the Society's station, described in 
this issue., 


2 JU. 

ThisYstation, owned by Mr. E. J. 
Pearcey, of Birmingham, has been tem- 
porarily removed to 610, Fulham Road, 
London, S.W.6. 


An Error. 

А typographical error occurred in the 
advertisement of Messrs. Cu:ningham and 
Morrison appearing on p. xxix, in the 
March 26th issue of this Journal. The 
reduced prices of Myers Valves should 
have read as follows :—Universal Bright 
Emitter, 12s. 6d.; Dry Batteries Dull 
Emitter, 21s. 


Wireless for London Schools. 

The example of Glasgow, in providing 
broadcast talks to schools, is being followed 
by London, and four lectures are to be 
transmitted to pupils during April 
and May during school hours. 

The following is а provisional pio- 
gramme :— 

April 4th: Dr. Sir Henry Walford 

Davies, “ Music.” 

April 11th: Mr. E. Kay Robinson, 

* Natural History.” 

May aud: Sir J. Forbes- Robertson, 

Shakespeare.“ 

May gth : Col. Sir Е. Younghusband, 

Climbing Mount Everest.” 

: In order to ensure good demonstrations 
without distortion the B.B.C. advises 
those in charge of school sets to test 
reproduction оп the midday transmissions 


from 2 LO. 
Radio Society of Great Britain. 


An informal meeting of the Radio 
Society of Great Britain will be held on 
Wednesday, April gth, at the Institution 
of Electrical Engineers at 6 p.m., when 
Mr. L. F. Fogarty, A. M. I. E. E., F. R. S. A., 
will open a (is uss in upon The Use of 
Rectined Alternating Current as а 
Substitute for Accumulators and Dry 
Batteries in Receiving Circuits." 
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R.8.G.B.—Informal Meeting of Trans- 
mitter and Relay Section. 

An interesting account of obstacles 
surmounted in the erection of a trans- 
mitting station was given by Captaiu 
Hartridge, opening a discussion at a 
meeting of the Transmitter and Relay 
Section of the Radio Society of Great 
Britain at the Institution of Electrical 
Engineers on Friday, March 14th. The 
chair was occupied by Mr. Philip R. 
Courscy, B.Sc. 

Captain Hartridge opened his remarks 
by cataloguing the obstacles that con- 
fronted him when first setting out to 
design his transmitter. The only source 
of power supply was alternating current 
from the borough mains, by no means 
best suited to transmitting requirements, 
and the only carth connection was a 
water pipe situated 60 ft. below in the 
basement. Moreover, he was limited to a 
flat on the fourth floor of a rather shaky 
house, and it was impossible to гип a 
generator without disturbing other 
occupants. Many arrangements were 
tried for the supply of high tension current, 
including dry batteries and the series 
valve method of feeding H.T., all with 
indifferent success. Finally, Captain 
Hartridge expcrimented with a master 
oscillator circuit, and by this means was 
able to overcome the disadvantages of 
the high earth resistance. 

The circuit employed, embodying choke 
control for the supply of H.T. from the 
A.C. mains, was illustrated on the black- 
board and evoked a favourable discussion. 


PERIODICALS RECEIVED. 


Radio. April, 1924, Vol. I, No. т. А 
monthly magazine dealing with gencral 
aspects of wircless. Contributors to the 
first number include Sir R. Glazebrook, 
J. €. Squire, A. P. Herbert and George 
Morrow. (London : Radio Intelligence, 
Ltd., 34-35, Norfolk Street, W.C.2. 
Price 1s.) 


Radiofunk. Volume I, No. 1. An 
illustrated weekly journal devoted to 
the interests of German amateurs and 
experimenters. Price 30 Pf. 


FORTHCOMING EVENTS. 
WEDNESDAY, APRIL 2nd. 


Institation of Electrical 


(Wireless Section). At 6p.m. At Savoy Place, W.C.2. 


Lecture: '' Thermionic Valves with Dull-Emitting Filaments " (work conducted by 
Messrs. M. Thompson and A. C. Bartlett, of Research Statf, General Electric Co., Ltd.). 
Edinburgh and District Radio Society. At 8 p.m. At 117, George Street. Annual General 


Meeting. 


Golders Green Radio Society. At 8.30 p.m. At the Club House, Willifield Way, N.W.11. 
Lecture: Crystals and Their Characteristics." By Mr. A. Hinderlich. 


THURSDAY, APRIL 3rd. 
St. Pancras Radio Society. At 8 p.m. At 71, Park Street, Camden Town, N. W. 11. 
Auction of Members’ Surplus Apparatus. 


Radio Society. At 8.30 p.m. 


“ Detectors for Electric Wave Reception.” 


At 2, Penywern Road, Earl'5 Court. Lecture: 
By Mr. M. Child. 


Sale and District Radio Society. At 37, School Road. Open Club night. 
Blackpool and Fylde Wireless Society. Lecture-Demonstration: Practical Hints." 


. FRIDAY, APREL 4th. 
Sheffield and District Wireless Society. At 7.30 p.m. At the Department of Applied 
Science, St. George's Square. Lecture: „Valves.“ By Mr. Wade. 
Leeds Radio Society. At 7.30 p.m. At Woodhouse Lane U.M. Schools. Lecture: The 
Low-Temperature Valve." By Mr. C. Wainwright. 
MONDAY, APRIL 7th. 


By Mr. J. V. Potter. 


Barnet and District Radio Society.. At 8 p.in. 


Lecture by Mr. Philip R. Coursey. 


Ipswich and District Radio Society. At 55, Fonnereau Road. Open Night. 

Sale and District Radio Society. At 37, School Road. Fault Testing Competition. 

Hornsey and District Wireless Society. Lantern Lecture: * The Theory and Practical 
Uses of Honeycomb Coils.” By the Igranic Electric Co., Ltd. 

| WEDNESDAY, APRIL 9th. 

Radio Society of Great Britain. At 6 p.m. At the Institution of E'ectr cal Engineers. 
In orma Meeting. Mr. L. F: Fogarty, A. M. I. E. E., will open discussion on“ The Use 
o! R*cti ied А.С. as a Substitute for Accumulators and Dry Batteries in Receiving 


Circuits.“ : 
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Stoke-on-Trent Wireless and Experimental 


The first annual dinner of the Society 
was held at Swinnerton’s Café, Hanley, 
on Thursday, March 6th. Mr. : 
Jenkinson presided, and was sup ed 
by the Mayor (Alderman F. llis), 
Col. W. J. Kent, Mr. L. F. Fogarty 
(Hon. Vice-President of the Radio Society 
of Great Britain), Mr. T. R. Clarke, Mr. 
F. J. Goodson (Hon. Sec.) and Mr. E. A. 
Haliburton. 

nie tar the toast of the Society, 
Mr. L. F. Fogarty said the Society 
was first formed in 1919. Rapid advances 
were made, and in 1922 the Society took 
a prominent in demonstrations 
at an exhibition held in Burslem. There- 
upon interest in the Society increased 
and reconstitution under its present 
form took place. The speaker concluded 
with an appeal for new members. 

Other s ers included the Chairman, 
Col. W. J. Kent, Alderman Collis and 
Mr. F. J. Goodson. 

It was greatly regretted that owing 
to a bereavement, Col. F. F. Wenger, 
President of the Society, was unable to 
be present. A photograph of the 
assembled company appeared in The 
Wereless World and Radio Review of 
March 12th, in the description of which 
Col. W. J. Kent was erroneously termed 


President instead of Vice-President. 
Hon. Sec., F. J. Goodson, B.Sc., 
Y.M.C.A., Marsh Street, Hanley. 


Tottenham Wireless Society.* 

Cabinet making was the subject of a 
lecture given by Mr. Kilbey on March 12th. 
As an expert on his subject Mr. Kilbey ably 
supplied much useful information and 
answered many questions. Mr. Holness 
then spoke on the Theory of Design. 
He explained why carefully designed 
coils and condensers gave better results 
than articles on which less care had been 
expended. 

e lecture on Marvels of the Micro- 
phone," arranged for March r9th, was 
not given owing to the illness of the 
lecturer. Mr. Tucker, at short notice, 
filled the gap with a talk on his experiences 
with wireless in the forces during hostilities. 
Particulars were given of trench spark 
sets, the Intelligence telephone, and 
power buzzer, and other items of interest 
in connection with doings on the French 
front. After a period in this country 
he was sent over to Ireland, where he 
had some further experiences with an 
kw. single valve set. Mr. Neale fol- 
lowed with a talk on his experiences with 
aeroplane sets. 

Hon. Sec., S. J. Glyde, 137, Winchelsea 
Road, Bruce Grove, Tottenham, N.17. 


THE WIRELESS WORLD AND RADIO REVIEW 25 


The Kensington Radio 

On Thursday, March 6th, a paper was 
read by Major A. C. Fuller, R.C.S., 
on ‘‘ Novelties in the Design of Loud 
Speakers. In it he described his investi- 
gations in the causes of distortion and 
his experiments in methods of over- 
coming the defects. An experimental 
model was shown embracing the improve- 
ments he had found of practical value. 
Speech and music were received on it 
and the audience were of the opinion 
that the rendering of music in particular 
was much more perfect than by another 
loud speaker used for comparison. 

Persons desirous of joining the above 
Society please communicate with Hon. 
Sec., J. Murchie, 33, Elm Bank Gardens, 
Barnes, S.W.13. 


and District Radio Society.“ 

On Thursday, March 13th, Mr. Philip 
К. Coursey gave a very interesting 
lecture on the products of Messrs. The 
Dubilier Condenser Co., with the aid 
of lantern and slides. 

The lecturer began by showing the 
Leyden Jar and Spark Gap. The ma- 
terials used in the construction of con- 
densers and their passage through the 
various departments, including inspection 
and testing rooms, the machine and 
assembling shops, were fully dealt with. 


Photo: Barratt's 


The cabinet receiver recently presented to H.M.the King by the British Broadcasting Company and installed 
at Buckingham Palace, Resistance coupled high and low frequency amplification is employed. 
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The uses to which condensers are put 
were interestingly described, and the 
lecturer demonstrated graphically their 
powcr to resist lightning. 

Loca! readers wishing to avail them- 
selves of the Society's lectures will do 
wel to communicate with the Hon. 
Secretary, T. M. Norris, 39, Warriner 
Gardens, Battersea, S.W.11. 


The West London Wireless and Experi- 
mental Association.“ 


On Tuesday, March 11th, Мг. А. P. 
Dobson explained a circuit that he had 
construc with great success for the 
reception of short wave telephony direct 
from KDKA. Mr. W. T. Fair also ex- 
plained how he had overcome difficulties 
in the reception of short wave telephony. 
Mr. F. E. Studt (Vice-President) ex- 
hibited a very interesting plotting chart 
that he had made by using logarithm- 
ruled paper to get straight line curves 
showing the wavelengths of various 
coils that hc had in use, amongst which 
were Bumdept, Igranic Honeycomb and 
Gambrell makes. demonstration 
given by Mr. Studt was very greatly 
appreciated, as it indicated a very simple 
and reliable method of ascertaining the 
шне: of апу coil in use in any 
circuit. The plotting chart, which showed 
a considerable amount of very careful 
work, was then round for in- 
dividual inspection. The Secretary will 
be pleased to answer all enquiries as to 
membership of this Association. 

Headquarters: Acton and Chiswick 
Polytechnic, Bath Road, Chiswicky W.4 

on. Sec., Horace W. Cotton, 19, 
Bushey Road, Hayes, Middlesex. 


Wimbledon Radio Society.* 

An instructive evening was spent by 
this Society on Friday, March 14th, 
when Mr. Wright, of the Igranic Electric 
Company, lectured on Гом Frequency 
Amplification Circuits.” The lecturer 
most ably explained the principles 
underlying the action of resistance, choke 
and transformer amplification at audio- 
frequency, and proved most conclusively 


that transformer amplification is, in the 
long run, the cheapest and most efficient. 
It was shown how stray capacities are 
minimised in the construction of com- 
mercial L.F. transformers, and stress 
was laid on the importance of correct 
grid bias adjustment. Ап interesting 
point mentioned was with regard to 
changing the reaction coil on a receiving 
set whilst the valve filaments are 
switched on and the steady anode current 
is passing. The sudden removal of the 
reaction coil, perhaps whilst the valves 
are oscillating, owing to the additional 
capacity caused by the approach of the 
operator's hand, places a severe strain 
on the primary winding of the first L.F. 
transformer, and is a prolific cause of 
breakdown in badly made transformers. 

A party of members visited $ LO on 
Wednesday, March r2th, and the rd 
is very much indebted to the B.B.C. 
and the Marconi Company for their 
courtesy in allowing this to take place, 
more especially as permission has been 
granted for a second party to pay a visit. 

The Society meets every Friday 
evening at the Red Cross Hall, 59, 
Church Road, Wimbledon, S. W. 19. 
The subscription for 1924 is 75. 6d., 
entrance fee 53., and all entbusiasts 
in the Wimbledon district should join. 
Further particulars will gladly be for- 
warded an application to the Assist. Hon. 
Sec., P. G. West, of 4, Ryfold Road. 
Wimbledon Park, S.W.19. 


North Middlesex Wireless ub. 

As the mecting on March sth was thc 
occasion of the half-yearly sale of instru- 
ments the Chairman becaine temporarily 
an auctioneer. Although the number of 
lots was not so great as usual, some 
very useful pieces of apparatus changcd 
hands, and Mr. Dixon had plenty of 
opportunity of exercising his well-known 
descriptive talent. 

The membership of the Club is still 
growing satisfactorily, five new members 
being elected during the evening. 

Hon. Sec., Н. A. Green, тоо, Pellatt 
Grove, Wood Green, N.22. 
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Radio Co-Operative Association. 

An interesting talk on American 
Broadcasting" was delivered by Mr. 
A. G. Penlington, President of the 
Association, on Friday, March 14th. 

Mr. Penlington contrasted the can 
and British systems, to the advantage of 
the latter. Having sketched the history 
of radio in America from the early days 
of the Marconi coherer to the present 
super-regenerative circuits, he paid 
special tribute to the inventive genius 
of such pioneers as Edison, Dr. Fleming, 
De Forrest and Tesla. 

The President then introduced Mr. 
G. R. Rowe, an American citizen, who 
gave Some interesting раш of the 
progress of the service in 

Hon. Sec., James Kearns, 107, „Walton 
Breck Road, Liverpool. 


Honor Oak Park Ratio < 
On March 7th, Mr. C. D. B aie Й 


(Chairman of the South London League 
of Radio Societies), delivered an interest- 
ing lecture on the potentio „ its 
theory and construction. 


A clear idea was given of what 


potential actually is, the lecturer 
illustrating his remarks with analogy 
and demonstration. The action of the 
primary cell was also explained and the 
practical construction of a 40 ohm 
potentiometer dealt with. 

The lecture concluded with the testing 
of cells by means of the potentiometer and 
a reflecting galvanometer, using a Daniell 
cell as the standard, readings being taken 
from tíme to time and loss of voltage 
noted. 

Hon. Asst. Sec., H. Norris, 54, Bovill 
Road, Forest Hill, S.E.23. 


ey and District Radio Association. 
Dual Amplification ” formed the title 
of an instructive lecture delivered by 
Mr. E. Gilbert on Friday, March 7th. 
Having outlined the principles of dual 
reception Mr. Gilbert gave an effective 
demonstration with a three-valve receiver 
of his own construction. 
Hon. Sec., Harrie King, 2, Menslowe 
Road, E. Dulwich. 


CORRESPONDENCE. 


Homodyne. 
To the Editor of THE WinELESS WORLD AND 
RADIO REVIEW. 

Srr,—I was interested in F.G.G.D.s letter 
mentioning Dr. Appleton's paper оп the locking " 
of oscillating valve circuits, and was reminded 
of & paper read before the (then) Wireless Society 
of London on “ А Portable Set and Some Properties 
of C.W. Circuits," on January 29th, 1920, when 
I demonstrated this locking or synchronising 
effect by means of two portable receivers and & 
loud speaker. Ап account of this was given in 
The Wireless World for March, 1920, page 712. 
Undoubtedly, as F.G.G.D. says, many listeners 
must unconsciously use Homodyne " reception. 
Unfortunately, however, the unconsciousness does 
not always extend to their fellow listeners. 

Rugby. R. C. CLINKER. 


To the Editor of THE WiRELESS WORLD AND 
RADIO REVIEW. 

Sm, —I am indebted to your correspondent 
F. G. G. D. for his interesting comments on my 
article on Homodyne reception. 

I was, as a matter of fact, aware of the existence 
of the paper he mentions and had intended to 
refer to it, but unfortunately omitted to do so. 


His criticism in the matter of rectification in- 
volved in homodyne reception I accept without 
reserve. Inasmuch as a modulated high frequency 
E.M.F. in one part of the circuit appears as a 
modulation frequency current in another part, it 
is of course obvious that rectification has taken 
place somewhere. The idea I intended to convey 
but which, apparently, I did not express very clearly, 
is that the rectification which takes place in homo- 
dyne reception is something quite different from 
the usual rectification process in a triode valve. 
The latter depends upon a lowering of the mean 
grid potential due to variations of grid filament 
conductivity, producing in consequence a lowering of 
mean anode current. In the case of the homodyne 
circuits considered in my article, the mean grid 
potential cannot change appreciably as the grid 
is connected through a low resistance to the filament. 
Moreover, the high frequency E.M.F.s operating 
in the grid circuit cause, in this case, not a lowering 
of mean anode current, but a very considerable 
increase of mean anode current. The precise 
mechanism of the rectification is not clear, but it 
obviously depends on the anode characteristic 
and not on the grid current characteristic. This 
is the distinction which I wished to emphasise. 

Teddington. F. M. CoLEBROOK. 


—. 
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1. All questions are answered through the post. 


A selection of those of general interest 


is published. 2. Not more than four questions may be sent in at any one time. 3. Every 
question should be accompanied by a postal order for 1/-, or 3/6 for four questions, and by a 


cou 


taken from the current issue. 4. A free coupon appears in the first issue of each 


month, and if this is sent in together with coupons from the three previous issues, the 
reader is entitled to have one question answered free of charge. 


" R.D." (Richmond) wishes to construct 
a two-valve receiver having a detector and 
note magnifler, and asks for the connections. 
The diagram of connections is given in Fig. 1. 
The aerial circuit is tuned with a 0-0005 variable 
condenser, and may be connected in series or parallel 
with the coil by using the switch. It will be noticed 
the grid leak is connecte between the grid and 


the positive terminal of the filament heating 


«=> 


Fig. I. R.D.” (Richmond). Diagram of con- 
nections for а two-valve receiver (detector and L.F.) 
with switch for disconnecting the I.. F. valve. 


battery. The reaction coil is connected between 


the anode of the detector valve and one side of 
a single pole two-position switch. With the 
switch in the left-hand position, the intervalve 
transformer is connected in the anode circuit 
of the detector valve, and the secondary is joined to 
the note magnifier. With the switch in the right- 
hand position, the intervalve transformer is dis- 


connected from the anode circuit, and the tele. 
phones are joined up instead, so that the note 
magnifier is not used. For short wavelength work 
the aerial coil may have 60 turns of No. 22 D.C.C. 
on a 3” former with five or six tappings. The re- 
action coil may have 50 turns of No. 30 D.S.C. 
on а former 2j" in diameter. You may prefer to 
put the reaction coil winding on а ball, which can 
be mounted to rotate in one end of the aerial coil. 
To obtain smooth reaction, adjust the high tension 
voltage and the filament temperature of the detector 
valve. If the anode voltage is 90 to 100 volts, 
it may be advisable to connect a cell in the grid 
circuit of the note magnifier, so that the grid is 
made negative with respect to the negative terminal 
of the filament battery. А correct grid bias 
should always be given, and depends upon the 
anode voltage and the particular valves which 
are employed. 


“ J.C.” (Hendon) asks questions concerning 
a low frequency step-up transformer. 

For the type of transformer you require, it is 
satisfactory to allow three turns per volt when the 
core has a cross section of 3squareins. The primary 
voltage is 200, therefore the number of turns 
required- in the primary winding is 600. The 
primary, winding may be wound with No. 18 D.C.C. 
The number of secondary turns to give 500, 700 
and 1,000 volts are 1,500, 2,100 and 3,000. No. 38 
D.S.C. will safely carry the current of 50 milli- 
ampercs. | 


“H.H.” (Hebden) asks for the dimensions 
of a 1:1 ratio intervalve transformer for the 
last stage of a low frequency amplifler. 

The bobbin may consist of & tube of insulating 
material 24“ long by 3“ in diameter. The cheeks 
may be circular, with a diameter of 14". Wind 
10,000 turns of No. 44 S.S.C. for the primary, 
and 10,000 turns of the same gauge wire for the 
secondary. The resistance of the primary will 
be roughly 1,700 ohms, and for the secondary 
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2,600 ohms. The core should consist of a bundle 
of soft iron wires, about No. 22 gauge, built up to 
a diameter of 1“, and 73“ long. 


“C.L.” (Yorks) asks for a diagram of a one- 
valve and crystal dual receiver. 

The diagram is given in Fig. 2. It is convenient 
to mount all three coils in a three-coil holder. The 
aerial circuit is tuned' with the 0-0005 variable 
eondenser, and for broadcast reception а No. 75 
coil is used. This should be the lower coil in the. 
holder. The centre socket of the holder should 
contain the closed circuit coil, which is tuned with 
a 0-0002 variable condenser. The anode coil is 
the upper one, and this is also tuned with a 0-0002 
condenser, so that the settings of the anode and 
the closed circuit condensers аге approximately 
the same. Both coils may be a No. 76. The high 
frequency oscillations which appear in the tuned 
anode circuit are rectified by the crystal! detector, 
and the low frequency component passes through 
the primary winding of the L.F. transformer. 
The secondary winding is connected between 
the filament and the secondary circuit, so that the 
0:0002 fixed condenser is across the secondary 
winding. Sometimes better results are obtained 
if a larger fixed condenser, such as 0-002 mfds.. 
is employed in place of the 0-0002. Try the effect 
of connecting the earth with the negative terminal 
of the filament battery. The telephones which are 
shunted by a suitable condenser, generally 0-002 
mfds., are connected in the anode circuit in series 
with the high tension battery. With a receiver 
of this sort very good results are obtained, especially 
when proper use is made of the regeneration 


© 
0 002, F 


à i 
1 |---27---4 ^ 


JOUUC 


0-00U2,F 


Fig. 2. C. L.“ (Yorks), Circuit diagram one-valve 
and crystal dual receiver, employing a three. coil 
holder. | 


obtained by coupling the anode and the closed 
eircuit coils in the way suggested above. It is a 
good plan to try several types of crystal detector. 
The adjustment should be carefully made. With 
the wire of the detector making a very light contact 
on the face of the crystal, the circuit is very often 
unstable. It is sometimes an advantage to con- 
nect a 0-2 megohm resistance across the secondary 
winding of the intervalve transformer. 
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“L.M.” (Birmingham) asks for a diagram 
of a two-valve amplifler. | 

The diagram is given in Fig. 3. The primary 
winding of the first intervalve transformer labelled 
input is connected with the telephone terminals 
of your receiver. The secondary winding is con- 
nected between the grid of the first valve and 


нт. 10 


24F 


* 


INPUT 


4. 1 
alr“ 66000 
|| i 
б-т +9 Q= MT. 


Fig. 3. L. M.“ (Birmingham). Connections for 
a two-valve amplifüer, 


the negative terminal of the filament heating 
battery through а grid bias battery, which should 
be adjustable. The grid of the second valve 
is also given a negative bias, which may be the 
same as that of the first valve if the same high 
tension voltage is used for each. The filter circuit 
connected between the positive Н.Т. and the anode 
of the last valve is to prevent the steady valve 
current passing through the loud speaker. The 
choke may consist of the two windings of an 
intervalve transformer joined in series, or & choke 
could be made as follows:—On а bobbin 21" 
long and 3” in diameter, wind 15,000 turns of 
No. 42 D.S.C. Through the centre of the bobbin 
fit lengths of No. 22 soft iron wire, and bend the 
ends over the surface of the choke. 


F. J.“ (Seven Kings) asks for the inductance 
of various single layer coils which he has 
wound. 

A coil of No. 22 D.S.C., 2“ in diameter and 
4" long has an inductance of 325 microhenries. 
A coil of No. 22 D.S.C. 4” in diameter, with a 
winding length of 4“, has an inductance of 1,140 
microhenries. A coil of No. 30 D.S.C., 2" in dia- 
meter and 4“ long has an inductance of 1,300 
microhenries. A coil 4” in diameter and 4" long, 
wound with No. 30 D.S.C. has an inductance 
of 4,750 microhenries. 


“W.W.” (Twickenham) asks how many turns 
to put on a step-down telephone transformer. 

The primary winding may consist of 8,000 turns 
of No. 42 S.S.C.. and the secondary winding 
800 turns of No. 34 S.S.C. Wind the wire on & 
bobbin 2}” long. The core may consist of a bundle 
of soft iron wires built up to a diameter of half 
an inch. 


6 - 
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Copenhagen Deumark. 


Engish: 2 WT. 2RB, 9NO, 2NA, 28M, 2 Dr, 20D, 2 Lz. 
2 FZ, 2 NM, 2 82 2KF, 2 KW, do 2 WJ, 2 AW, 2 XY, 2 AP, 
SKO, 50И, 500. 5 US, 5 BV, 5 AT 682, 5S 5 MO, 5 MQ, 
6NL 6RY. French: 8 Ad, 8 AQ, 8 BF, 8 BM, 8GF, 8 LB, 8 
8 ER. 80H, 8CS, 8AZ, 8850, 8DU. Dutch: 0 XP, 0 
ODV, 0 EY, 0 YS, PA 9, PAOY, РСП, 0 AA, PCTT, 0 KX. Danish: 
7 7 ZM, 7 ЕС. Italian: 1MT, ACD. Miscellaneous: 1JW, 
4 YDL, 4UA. Borge Forgensen. 
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Books Received. 


Wireless Telegraphy and Telephony: And How to Make the 
Apparatas. By E. Redpath. A revised edition of the book, 
first published in 1922. (London: Cassell & Co., Ltd., La Belle 
Sauvage, E.C.4. 152 pages. 87 illustrations. Price 1s. 6d. net.) 

Machinists 


Fitting A t for А 
Practical Hand . Three useful little books forming 
Nos. 1, 2 and з of Marshall's “ Practical Workshop Series.” 
Ву Captain Richard Twelvetrees, A. M. I. Mech. E. (London: 
I*rcival Marshall & Co., 66, Farringdon Street, E. C. 4. With 
nutnerous illustrations. Price od. net each.) 

Radio i/i ne Table A Time-table of Radio Transmissions throughout 
the twenty-four hours. (London: Percival Marshall & Co., 
65, Farringdon Street. 48 pages. Price 6d. net.) 

The Radio Year Book, 1924. A book of reference for all interested 
in brawicast receiving. With contributions by eminent radio 
engueers and scientists. (London: Sir Isaac Pitman & Sons, 
Ltd., Parker Street, Kingsway, W.C.2. 184 pages. Price 
15. 6d. net.) 
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Broadcasting. 


PROGRAMMES ARE BROADCAST FROM THE 
FOLLOWING EUROPEAN STATIONS :— 


GREAT BRITAIN. 

ABERDEEN 3 BD, 495 metres; BRIMINGHAM SIT, 475 
metres; GLASGOW 5 80, 420 inetres; NEWCASTLE 2 NO, 
400 metres; BOURNEMOUTH 6 BM, 355 metres; MAN 
2 ZY, 375 metres; LONDON 2 LO, pes metres; CARDIFF 5 А 
353 metres; P YMOUTH SPY (Relay), 330 metres: 

(Relay), 303 metres. Tuesdays, Thursdays and Fridays, 1 p.m. 
to 2 p.m. (2 LO only). Regular daily programmes, 3.30 to 4.30 
p.m., 5 to 10.30 p.m. Sundays, 3 to 5 p.m., 8.30 to 10.30 p.m. 


REGULAR 


FRANCE. 

PARIS (Eiffel Tower), FL, 2,600 metres. Daily, 6.40 to 7 a.m. 
Weather Forecasts; 10.50 a.m. (Thursday and Friday), 11.15 to 
11.30 a.m., Time Signal and Weather Forecast ; 12.0 noon, Live- 
stock prices; 3.40 p.m. (Saturdav excepted); Financial report, 
5.30 p.m. (Saturday excepted) Bourse Closing Prices; 6.10 p.m. 
Concert ог Address; 7 p.m., Weather Forecast; 7.20 p.m. 
(unday); Concert and Address; 10.10 p.m., General Weather 

orecast. 


eM, ment Francaise de  Radiophone Emissions 
“ Radiola '’) 1,780 metres. Daily, 12.30 p.m., Cotton Oil 


and Café Prices, News, Concert; 1.45 p.m., First Bourse Report ; 
4.30 p.m., Bourse Closing Prices; 4.45 p.m., Concert; 5.45 p.m., 
News and Racing Results; 8.30 to p-m., News; 9 p.m., 
Concert ; 10 p.m. to ro.45 p.m., Radio Dance Music. 
ECOLE SUPERIEURE des Postes et Telegraphes, 50 metres. 
p.m, (Sunday, Wednesday, Thursday, Friday and Saturday), 
alk on Literature, Dramatic and Musical Selections. 8.15 p.m. 
to 9.25 p.m. (Tuesday), Morse Practice, English Lesson, Lecture 
and Concert. 
ONS, YN, 3,100 metres. Daily, 9.45 a.m. to 10.15 a.m., 
Gramophone Records; 450 metres. At 11 a.m., Concert and 
News. 3.45 pm., Market Reports. 5 p.m. and g p.m. Concert 


and News. 
BELGIUM. 
BRUSSELS, BAV, :,100 metres. At 1 p.m. aud 5.30 p. in., 
Meteorological Forecast; 9 p.m. (Tuesday), Concert. 
BRUSSELS (' Radio Electrique `), 410 inetres. 
6 p.m., 8.30 p.m. to 9.30 p.m., Concert. 


HOLLAND. 

THE HAGUE, PCGG, 1,070 metres. 3 to 5 p.m. (Sunday), 
8.40 to 10.40 p.m. (Monday and Thursday), Concerts. 

THE HAGUE (Heussen Laboawi;, PCUU, 1,050 metres. 
9.40 to 10.40 a.m. (Sunday), Concert ; 8.40 to 9.40 p. in., Concert; 
7.45 to іо ра. Thursday), Concert. 

THE (Velthuis п), PCKK, 


9.40 p.m. (Friday), Concert. 
HI VERSUM. 1,050 metres. 8.10 to 15.10 (Sunday), Concert 
and News. 


Daily, 5 to 


1,050 metres, 8.40 to 


EN (Middelraad), PCMM, 1,050 metres. Saturday 
8.10 to 9.40 p.m., Concert. 
AMSTERDAM, PA 6, 1,050 metres (Irregular). 7.40 to 9.10 


p.m., Concert. 
AMS AM (Vas Diaz, PCFF, 2,000 metres. 8 a.m. and 
4 pin., Share Market Report, Exchange Rates and News. 


DENMARK. 


LYNGBY, OXE, 2,400 metres. 7.30 to 8.45 p.m., 
(Sunday excepted). 


GERMANY. - 

BERLIN (Koenigswusterhausen) LP, 2,*oo inetres (Sunday), 
10.50 a.m. to 11.50 ain., Orchestral Concert; 6050 metres, 4.30 p. in. 
to 6 p.m. (Weekdays), 4,000 metres, 6 to 7 a.m., Music and 
Speech; 11.30 to 12.30 p.m., Music and Speech; 4.0 to 4.30 p.m., 
News; 650 metre , 58.30 to 9. 0 p.m., Concert. 

EBERSWALDE, 2.930 metres. Daily, 12 to 1 p.m., Acdress 
and Concert; 7 to 8 p.m., Address and Concert; Ihursday and 
Saturday, 7 to 8 p.m,, Concert. 

BERLIN (Vox Haus), 40o metres. 


CZECHO-SLOVAKIA. 

PRG, 1,800 metres. 7 am., 11 a.m. and з p. in, 
Meteorological Bulletin and News; 4,500 metres, 9 a.m., 2 p.In., 
and 9 p.m., Concert. 

KBEL (near Prague), 1,000 metres. 
Meteorological Report and News. 


Concert 


8tog p.m. Concert. 


Daily, 6.20 p.m., Concert, 


SWITZERLAND. 
GENEVA, 1,100 metres (Weekdays). At 2.15 p.m, Concert. or 
lecture. 
LAUSANNE, НВ 2, 7%o 
and Address. 


metres. Daily, 3.15 p.m Concert 


SPAIN. 
MADRID, 1,050, 2,200 metres (Irregular), 12 to 1 pan., Tests. 
MADRID, PTT, 400 to 700 metres. 4 to 5 p.m., Tests. 
ITALY. 
ROME, ICD, 3,200 metres. Weekdays, Ir a.m., Gramophone 
Records. 
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Radio Society of Great Britain. 


ANNUAL CONFERENCE OF AFFILIATED SOCIETIES. 


HE Annual Conference of Ай» 
ated Societies of the Radio Society 
of Great Britain was held at the 
Institution of Electrical Engineers 
on Saturday. March 1st, at 2 p.m. Dr. 
W. H. Eccles, President of the Radio 
Society of Great Britain, was in the chair, 
and there were delegates f10m all parts of 
the country. 
in opening the Con- 
ference, said that the main object was 
to discuss the alterations proposed 
by the Radio Society in its constitution, 
with special reference to the new rules 
relating to the affiliated societics. After 
explaining the general object in making 
these alterations, the Chairman con: 
tinued :—That work took the greater 
part of ten months, and the result has 
been a change that will inaugurate a 
new era. We have not been so unwise, 
I may venture to say, as to make a 
terrible revolution. Revolutions are 
very often accompanicd by various 
dangers. We have made an intermediate 
step in order to obtain safely that which 
we al desire, We must take this new 
constitution, therefore, as a compromise 
aud one which it will be safe to inaugurate 
immediately. Anything more violent 
we think, might be dangerous to us 
and to the whole of the amateur move- 
ment, but you will find if you read the 
whole thing carcfully—1 hope that most 
of you have—that the guiding aim 
throughout has been to promote unity 
among the ranks of the experimenters 
in this country. That unity is desirable 
is shown by the old motto that “ Unity 
is Strength,” and that strength is desirable 
in the experimenters’ ranks and the 
amateur movement is surely indicated 
by the fact that the amateur is, as we 
all know, being unjustly attacked in 
many ways. Whenever anything hap- 
pens to spoil the cvening's programme 
in any part of the country it is the ex- 
perimenter who gets the whole of the 
blame, and therefore those of us who 
have at heart the freedom of experiment 
in this country will have to stand together 
and show that we have a thoroughly 
good case for the preservation of that 
freedom, That is what is running all 
through these draft Articles and Memo- 
randum of Association. The troubles 
that we have in front of us are very 
numerous. There is the question of the 
difüculties in obtaining amateur trans- 
mitting licences, and other problems 
of similar magnitude will demand the 
whole-hearted support of affiliated 
societies so that the Radio Society can 
say that it represents not only themselves 
but also everybody else in the country 
who is an experimenter or a lover of the 
subject. 

The first thing I have to do is to ask 
vou to discuss the series of principles, 
A-F on the Agenda paper. The first 
principle is :— 

“А. A General Committee should 
be formed for the discussion of 
national wireless affairs afiecting 
amateurs. 

In order that we may proceed quickly, 
I will ask for a proposer and seconder 
at once. 

Mr. Stanley (Highgate). | 

1 have much pleasure in proposing 

principle A. 


Mr. Crowther (Sheffield). 


] have much pleasure in seconding 
the motion. 


Mr. Stanley. 

This General Committec, I take it, will 
be representative of the affiliated societies, 
and it will bring about a much closer 
co-operation between them and the 
parent Society—the Radio Society of 
Great Britain. My Society some time 
ago felt that some such Committee was 
very desirable, and we think that the 
present scheme will bring about the 
aims we had in view. Whilst it does not 

o perhaps quite so far as the idea my 

jety Md in mind, I think it is the best 
compromise we can get at the present 
moment. We shall have an advisory 
body to advise the Radio Society of 
Grcat Britain on all matters of national 
interest affecting amateurs, and it will 
also work in conjunction with the parent 
Society on all other matters. Therefore 
I think this General Committee will 
bring about that closer association 
between the affliated societies and the 
Radio Society of Great Britain which 
we all desire. 

The motion was then carried without 


_ further discussion, 


Chairman. 

'The second principle is :— 

B. This General Committee should 
be elected mainly by the Affiliated 
Societies. 

The stress is оп the word “ mainly” 
and there may be some discussion about 
that, but I think the word was used in 
order that the Radio Society, which is 
the largest of the socicties, should have 
the privilege of sending some members 
to the General Committee. In the 
Articles of Association 1 think the propor- 
tion is six out of 30 or 40. I will ask the 
same gentlemen to propose and second 
this motion as before. 

Mr. Stanley proposed and Mr Crowther 
seconded the adoption of B. 

There was a short discussion, and 
eventually principle B was carried with 
tbree dissentients. 

The Chairman then put principle C 
as below, and it was moved and seconded 
as before: 5 

C. Communications with public 
bodies on national affairs should 
be made by the Council on the 
advice of the General Com- 
mittee, provided that— 

(i) The Affiliated Societies have 


ed on the Council. 
(ii) АП administrative expenses 
of the General Committee 


be defrayed by the Radio 
Society. 


e Chairman. 

I think I might explain that the idea 
was that weought not to have big national 
afiairs discussed say with the Govern- 
ment Departinents by two bodies repre- 
senting the Radio Society and the wireless 
amateur. It would be as perplexing 
as the dog who used to growl with his 
mouth and wag his tail at the same time, 
so that the strauger never knew which 
end to believe. 

Principle C was carried mem. con. 


The Chairman then read principle D 
as follows :— 

D. For the purpose of electing the 
General Committee the Affiliated 
Societies should be divided into 
groups which shall each elect one 
member. 


2 


The principle does not say how many 
groups, but it does say that each group 
shall elect one member. It may be that 
some members will say that it will be 
better to have large groups electin 
two or three members rather than small 
groups clecting one member, and it is 
to elicit opinions that I ask for discussion. 
It may also be conceived that there are 
other ways than dividing into groups. 


Capt. Plugge (T. O. T.). 

t is mentioned at the end of the Agenda 
that groups should be 5 
societies, geographically speaking. 
represent a society that is not limited 
exactly geographically. It is the Radio 
Society of the Underground Railways of 
London. We have members all over the 
town, and it will be difficult for us to 
link up with any definite area. I suggest 
that, therefore, in such cases, afhliated 
societies of similar detachment might 
join together. 


Mr. Betts (Leyton). 

I would like to suggest that in con- 
gested areas a large number of societies 
might be grouped to elect more than one 
member. It would be easier to obtain 
suitable members from a number of 
societies thickly grouped together, than 
one member from a small number of 
societies. I suggest that we should say 
"one or more members instead of 
“one member.“ 

This proposal was agreed to. 


Mr. Bird (Cambridge University Wireless 
Society). * 
The Universities have a larger floating 
and continually changing population 
than the ordinary society. On the principle 
laid down by the representative of the 
Underground Railways I am wonderin 
whether wireless societies connect 
with universities or colleges could be 


grouped together. 


The Chairman. 

It seems to me that the two cases 
mentioned are exceptional, and another 
which occurs to me is that of the Ladies’ 
Lyceum Club of which we have a repre- 
sentative here to-day. Perhaps the 
dithculty would be met by having a 
Miscellaneous Group into which this 
class of society could be put. 


Mr. Crichton (Edinburgh). 

This icular question is one which 
affects the Scottish group. The Edinburgh 
Society has discussed the matter on 
many occasions, and there is the dithculty 
of a representative of the Society attending 
meetings in London. Hitherto our 
Secretary has managed to be present 
about twice a year, but it is unsatisfactory, 
because we are a long way from London, 
and very much out of touch. The farther 
north you go the more complicated 
it comes. Obviously the best method 
for Scotland would be for the Scottish 
group to become affiliated direct with the 
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headquarters group of London, because 
that is the only way, I think, we can 
solve the problem. Speaking as a Scotsman 
for the Scotsmen 1 should be very much 
disappointed if we were classed in the 
Miscellaneous Group, with all due respect 
to the other members of it. (Laughter.) 


The Chairman. 

I am just reminded that we have 
foreign and colonial societies associated 
with us, and the colonial societies 
especially would have to be considered. 
So far as the Scottish Society is concerned, 
if they like to {опо one group, as the 
principle has been amended it will be 
possible for them to send several members 
to the General Committee, and I think 
that will be sufhcient to cover their case. 
If the Scottish Societies made up oue 
larxe group they might be able to elcct 
four or five members. 


Д (Edinburgh Society). 

The difficulty is to find someone with 
the leisure and means to attend the 
rmiectingzs because it is an expensive 
business for us. 
The Chairman. 

You could appoint someone who lived 
in London. 


Mr. Betts (Leyton). 

It occurs to me that if principle D 
is passed, societies like those of the 
Universitics and the Underground Rail- 
wavs will be left out in the cold, and I 
would therefore like to propose the 
addition of the following words to D :—~ 

That the General Committee have 
power to co-opt nominees, members 
or representatives of societies not 
adequately represented. 

The proposal was seconded. 


Mr. Epton (Hackney). 

We have heard of the Universities and 
Underground Railways, and there is 
also a society representing a well-known 
caterers and another representing a 
town where boots are manufactured. 
Probably there are others, but when it 
comes down to brass tacks, all these 
societies have their headquarters in some 
particular spot. For instance the Under- 
ground Railways Society probably meets 
Somewhere near the headquarters of 
the Underground Railways Company, 
at Westmmster, and in their case I 
do not see why it should be necessary 
to zo into a separate category. They 
could link up with the other societies 
in the arca in which they hold their 
meetings. Similarly I do not sce why the 
Cambridge University should be taken 
out of the Cambridge area, and altogether 
it seerns to me that there need be no 
necessty to have any miscellaneous 
group. 


Mr. Hope-Jones. 

1 should like to support the suggestion 
that there is no reason why these societies 
should not come under the geographical 
етпе. The Ladies’ Lyceum Club has a 
deninte location in Piccadilly, and the 
fact of sex is nothing whatever to do 
with it. As a matter of fact the ladies 
at the Lyceum Club have shown more 
enterprise and co-operation than others, 
and had a representative present at the 
meeting held to elect a temporary repre- 
sentative of the western suburban societics. 


Capt. Plugge (T. O. T.). 

The Underground Wireless Society is 
called the T.O.T. Society, aud includes 
people engaged on trains, omnibuses 
and tubes. It includes the South 
Metropolitan Electric Tramways and the 
North Metropolitan Tramways Company, 
as well as the Underground. Railways of 
Loudon, and we do not meet at a central 
point. We have divided our Society 
into small groups distributed round 
Londen, and the meetings take place 


in diferent parts; therefore, I think 
that the remarks I made earlier still 
hold good. 


The Chairman. ; 

The T.O.T. are really big enough to 
have a member of their own. As regards 
the Universities the people who work there 
have no strict home at the University, and 
have probably less apparatus at the 
University than they have at their home, 
In the same way the Ladies Lyceum 
Club may not have, for all I know, any 
headquarters, but if they are willing to 
go into the geographical scheme this fact 
would not prevent them doing so. 


Miss Dicks (Ladies Lyceum Club). 

The Ladies’ Lyceum Club has groups 
in almost every city in Europe, Canada 
and America. 


Mr. Betts (Leyton). 

If the rider which I have proposed 
is accepted it would leave it to the General 
Committee to deal with any hardships 
of the kind referred-to, which are always 
found in dealing with rules of this nature. 

The Chairman then put the rider to 
the meeting, and principle D was eventu- 
ally passed with the two alterations 
indicated above and now reads as 
follows: 

For the purpose of electing the 
General Committee the — athliated 
societies should be divided into groups 
which shall each elect one or more 
members. The General Committee 
shall have power to co-opt nominees, 
members or representatives of socicties 
not adequately represented. 


The Chairman. 

The next principle is E. 

E. The division of the Affiliated 
Societies into groups should be 
left to the General Committee 
and revised frequently. 

Principle E was carried without 
discussion, 

The Chairman. 

Principle F is as follows :—- 

F. The General Committee should 
from time to tine fix the fees of 
affiliation, but not lower than 
those existing at present. 

The idea ts that the General Committee 
must be allowed to control its own 
contributions, As the Radio Society 
of Great Britain will do all the clerical 
work it will probably be found that the 
expenditure for the first few years is 
likely to go up and the tendency will be 
for the athliation fee to be raised gradually 
during the next five years. 

The principle was proposed aud 
seconded. 


Mr. Matthews (Birmingham). 

I object to the words “ lower than 
those existing at present," my point 
being that circumstances tnay arise 
which will enable the fees to be reduced 
below what they are at present. I think 
ít should be left to the General Committee 
to fix fees according to circumstances. 


Mr. Dixon (North Middlesex). 

I should like to recall a suggestion 
I made last year, that if the Committee 
find it necessary to raise fees they should 
not be raised from say a guinea to one 
and a half guineas or two guineas per 
group, but should be raised on the basis 
of membership. That is because groups 
with a membership of sav 40 or 50 cannot 
айога to pay such a large fee, as a group 
like the T.O.T., which has a membership 
of over a hundred. Such groups of course 
can afford to pay a higher affiliation fec 
than the small group with only a few 
members. 


Captain Plugge (T.O.T.) 
I think the suggestion just made 
destroys the principle of the affiliated 
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societies. If one bases the affiliation 
fce on the number of meinbers the whole 
idea 'of an affiliated society disappears. 
I would like to support what the gentleman 
from Birtningham just said in favour 
of giving the General] Committee full 
freedom to raise or lower the fees accord- 
ing to circumstances. 

The Chairman. 

We must not raise the whole question 
of how to fix the fees for affiliated societies 
because it is a very difficult question and 
has never bcen settled, although it has 
been discussed at previous conferences. 
The only point we have to consider 
now is whether the General Committee 
should bave the power to fix fees, but 
not to reduce them below those existing 
at present. It would be within their 
power to fix it at a per capita figure and 
take into account the payments made by 
each individual member of an affliated 
society. The only limitation in F is that 


_they shall not be lower than those 


existing at present. 
Mr. Stanley. 

Mav I suggest that we get over the 
difficulty by adding the words “ without 
the consent of the Council" at the end 
oí F. . 

This was agreed to. 


Mr. Epton (Hackney). 
. Is there any question of discontinuing 
this Annual Conference ? 


The 

This one may be the last, unless the 
Genera] Committee chooses to call 
annual conferences in the future. 


Mr. Epton (Hackney). 

If I thought the General Committee 
were going to interfere in any way with 
the Annual Conference I should vote 
against its formation, because 1 think 
it is most important that the afhliated 
societies should have annual conferences 
or perhaps conferences even more fre- 
quently. You get much better co- 
operation from holding mectings as we 
are to-day than in any other way. 


The Chairman. 

The coníerences аге not being done 
away with, but will be in the hands of 
the General Committee. Hitherto it 
has been left to the Council whether 
au annual conference was called or not, 
but in future it is left to the athliated 
Societies. There is no obligation on the 
General Conunittee to continue or dis- 
continue the annual conferences. 

Would it please the majority of the 
members to say “annual” instead of 
' from time to time? I think it might 
be taken that ''from time to time" 
means every year or something like that. 


Mr. Dixon (North Middlesex), 

l propose that the General Committee 
should be cmpowered to revise the fees 
for athiliation annually. 

This motion was seconded. 

Eventually principle F was agreed 
to ш the following terms: — 

Tte General Committee should be 
empowered to revise. annually the 
amount due for affiliation but shall not 
fix these fees lower than those existing 
at the present time without the consent 
of the Council, 


The Chairman. 

We now come to the new Articles 
dealing with the affiliated societies. 
The first one is No. 87: 

87. The Council may admit societies 
interested in the science of radio 
communication to the privileges 
of athhation at any meeting: of 
the Council upon the recom. 
mendation of the General Com- 
mittee. 

This means that the General Committee 
will have the main voice in choosing 


С 
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ts own company, so to speak. At the 
same time any recommendations for 
afhliation sent up by the General Corn- 
mittee will have to be passed by the 
Council. The Council wants to have 
some say, as well as the General Come 
mittee, simply because both bodies are 
concerned and are anxious to keep up 
the standing of the Society. 


Mr. Betts (Leyton). 

We have a rival Society on our door- 
step, and there is nothing to stop them 
being atfiliated, whereas we as the senior 
Society, feel that the affiliation of a new 
society should come through us. Under 
Article 87 they can become affiliated 
independently of us, and I suggest there 
should be some alteration or addition 
to prevent that. 


The Chairman. 
I take it that the General Committee 
would publish in some form the names 
of the societies it proposes to affiliate 
from time to time, and if anyone had 
any objection to any society being 
affiliated then they could write to the 
General Committee, or if the matter 
had passed them, to the Council of the 
Radio Society, which would have to pay 
attention to your objection. Unless the 
last s er wishes to press his point 
strongly I hope he will appreciate that 
he has a means of objecting in the manner 
I have described. 

Article 87 was then put to the meeting 
and carried nem con, 


The Chairman. 

Article 88 is as follows :— 

88. The General Cominittee, which 
shall be advisory to the Council, 
shall discuss matters atiecting 
the common interests of the 
Society and the Athliated Socie- 
ties, but shall not communicate 
with bodies or persons outside 
or other than the Society and 
its Athliated Societies and their 
officers, without the special 
sanction of the Council. 

This has nothing to do with matters 
that are of purely local interest, but is 
only intended to prevent the Society 
speaking with two voices. It is, perhaps, 
a little badly worded, aud will have to 
be ainended. The aim is that there shall 
not be given to an outside body the im- 
pression that there is a divergence of 
view within the amateur movement, 
and that is why it is sought to provide 
that such national matters shall not be 
dealt with by the General Committee 
without the consent of the Council of 
the Society. 


Mr. Sutton. 

l have had occasion recently to write 
to the Postmaster-General regarding 
the granting of experimental licences. 
Shall I in future be forbidden to do this ? 


The Chairman. 

Oh, no. This merely means that the 
General Committee iu the name of the 
whole Society shall not carry on communi- 
cations with, say, the Postmaster-General 
concerning matters of general interest 
and shall not commit the whole Society. 
Perhaps we ought to say “shall not 
communicate in the name of the Radio 
Society on such matters . . . 


Mr. Sutton. 

Shall we still have freedom to send a 
paragraph about our local meetings 
to the local papers ? 


The Chairman. 
Yes, certainly. 


Mr. Epton (Hackney). 

There is one word in the Article which 
I object to, and that is the word “ ad- 
visory." It seems to me that if the 
General Committee is to be regarded 


merely as advisory to the Council, then 
they are being treated like a Iot of irre- 
sponsible children who cannot do any- 
thing without the cousent of their parents. 
It will cause a great deal of trouble, 1 
am certain, and it will be intolerable 
if a body like the General Committee, 
after having given serious consideration 
to a certain subject and come to a 
decision, must then come and ask the 


` permission of the Council to carry out 


their decision. There are many rnatters 
upou which it should not be necessary 
for the General Committee to obtain 
the consent of the Council, and therefore 
I think the words which shall be 
advisory to the Council" should be 
omitted, otherwise the General Committee 
will never be able to lift its finger without 
the consent of the Council. 


Mr. Dixon (North Middlesex Wireless 
Society). 

It all comes down to what it alwavs 
has been, surely. The General Committee 
will represent what we have always called 
the parent society, the Radio Society of 
Great Bntain now and the Wireless 
Society of London formerly. At the 
same time, if the General Committec 
comes to a certain decision and the 
Council of the Radio Society says they 
must not do it, what is going to happen ? 
Some contingency like that is bound to 
arise, and we ought to make provision 
for it. 


Capt. Plugge (T. O. T.). 

do not agree with the last two 
speakers. I think to call the General 
Committee “ advisory to the Council" 
is a very correct way to put it. If the 
General Committee can do as it pleases, 
then we are not entitled to the backing 
of the Radio Society of Great Britain 
which we are getting. 


Mr. A. A. Campbell Swinton. 
The afhliated societies will be repre- 
sented directly on the Council. 


Mr. C. T. Atkinson (Leicester). 

I do not think it should be necessary 
for the General Committee to have to 
ask the Council, when they have decided 
a point, as the Radio Socicty will be repre- 
sented on the General Committee, and 
the views of its representatives will have 
just as much weight as those of the 
athliated societies. Therefore, any 
decision of the General Committee ought 
to be acted upon without going to the 
Council] again. 


Mr. J. H. Reeves (Kensington). 

It seems to me that the representative 
from Hackney and the other speakers 
are overlooking a very unportant point. 
The General Committee will not be a 
local body, and would be dealing with 
matters of interest all over the country. 
l cannot conceive of any decision unani- 
mously come to by the General Committee 
being turned down by the Council. 
I consider that a possibility which is 
an impossibility, but on the other hand, 
suppose the General Committee want 
something done and get the consent 
of the Council, they then have behind 
them a body which, being duly registered, 
is in a position legally to enforce the 
decision. All those who want to have the 
seneral Committee acting for itself 
without the Council must bear that in 
mind. 

After further discussion the Cbairman 
askcd for a vote as to whether the words 
“which shall be advisory to the Council“ 
should remain in the Rule, and there was 
à substantial majority in favour, 

It was then agreed to pass Article 88 
as it originally stood, with the addition of 
the words “in the name of the Radio 
Sovietv on such. matters "— meaning 


“start with. 
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national matters- after the words but 
shall not communicate . . ..“ 


The 

Article 89 is as follows :— 

Article 89. The General Committee 
shall consist of the President of the 
Radio Society ex officio, a Vice-Chair- 
man, and Hon. Secretary, together 
with elected and nominated rsons 
who are members of the Radio Society 
or of one or more affiliated societies. 
All the members of the General Com- 
mittce retire annually in January at 
a date fixed by the Council. 

There is very little to discuss there. 
The aim is to keep close touch between 
the two arms of the Society and that is why 
we suggest the Presidents of the Radio 
Society should be ex officio members of 
the General Committee. We feel that 
the Presidents of the Radio Society— 
following such men as Mr. Campbell 
Swinton and Admiral Jackson—would 
have great weight in the wireless world, 
and that it would be an advantage to have 
them as Chairmen of the General] Com- 
mittee. The Vice-Chairman would be 
selected from an affiliated society, and 
so would the Hon. Secretary. 

Article 89 was carried without dis- 
cussion, 


The Chairman. 
Article 9o is as follows :— 

Article 90. The elected members of 
tbe General Cornmittee shall be elected 
annuallv in January. For this purpose 
the affiliated societies shall be divided 
by the General Committce into Groups 
comprising as a rule not Jess than six 
affliated societies. Each group shall 
have the mght to elect to the General 
Committee ^ one person who shall 
be a member of one or more societies 
belonging to a group or, alternatively, 
a corporate member of the Radio 
Society, The nominated members 
of the General Committee shall be 
nonunated by the Council from their 
own membership in January of cach 
‘ear and shall be (in addition to the 

resident) the Hon. Secretary, the 
Hon. Treasurer and three other 

hide 

his is what will happen when these 

arrangements are in running order. 
It cannot happen this year, and we 
shall have to take special measures to 
In addition we shall have 
to say '" one or more persons " instead 
of “ one person," and then we shall have 
to add “ member or members ” instead 
of '' member of one or more Societies 
It may be а debatable point, whether 
a member actually representing a society 
should belong to that society or group 
or whether he could belong to another 
group That is the alternative oflered by 
the drafters of this Rule. 


Mr. Matthews (Birmingham). 

We object to the limit of six societies 
to form a group. The Birmingham Club 
is at present classified in the same group 
as Manchester, but the possibility of 
inter-communication between the two 


. groups is very small. We think that we 


should have considerably mrore than 
six clubs, because there are 20 local 
Birmingham clubs alone. 


Mr. Dixon (North Middlesex). 

I take it that the large provincial 
towns which have a large number of 
clubs would be classified as one, such 
as Birmingham, Manchester, and so on. 


Mr. Fogarty. 

I think the reason for the suggestion 
to have not less than six clubs in a group 
was that this would make the representa- 
tion on the General Cotmiunittee not 
uuwicldy, and so enable us to get а 
workable committee. Tf each Society sent 
a delegate the General Committee would 
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be so unwieldy that it would not be able 
to transact its business. 


Mr. Jakeman (Sheffield). 

Might I suggest that the Groups be 
based upon the number of members 
rather than upon the number of clubs ? 


Mr. Epton (Hackney). 

I certainly think it would be a great 
danger if we limited the number forming 
Groups. I think the figure of six Societies 
to a Group as a minimum is a good one 
as a basis and it might be possible to 
arrange things so that there can Бе 
one mernber for every six clubs in a Group. 


Thus Birmingham with 20 clubs might. 


be entitled to three members. 


Chairman. 

Gen. Holden has suggested to me the 
words “comprising as a rule not less 
than six..." leaving it to the discretion 
of the General Committee to make even 
oue club constitute a Group. We could 
say that the Group should comprise not 
less than 150 members, and then it would 
not matter if there was one society or 
20 societies, There are these two ways 
of doing it, and there is the third way of 
putting no limitation on the size at all, 
and leave it to develop as it grows. 
Those of us representing the Radio Society 
are trying to find the best way and the 
wisest. I do not think the Radio Socicty 
will mind which one of the three methods 
is adopted. 


Mr. Child (Golders Green). 

I should like to support the idea of 
a limitation on the basis of the number 
of members. I do not know whether 
r5o would be the best figure, but it would 
be a fair one to start with. 


Ит. Stanley. 

I do not think I could agree with that 
suggestion for the reason that it is 
dirhcult for secretaries to know exactly 
what their membership is. Some societies 
—the Universities, for example —would, 
I imagine, find it di ficult to know exactly 
what their membership is. There might 
be say 80 members on the books, but 
the actual number that turn up at meetings 
is much less and very often those who 
have paid their subscriptions is less still. 
(Laughter.) If the membership basis is 
adopted it would have to be in respect 
of those members who had paid their 
subscription up to a certain date. On the 
whole, however, I do not think the mem- 
bership basis is a very good one. 


Mr. Crowther (Sheffield). 

I should like to support the membership 
basis. Ours is an exceptional case. It 
is a big Society with r20 or 130 members, 
and we are in an almost isolated position 
geographically, being just on the edge 
of Derbyshire and Yorkshire. Under 
the geographical scheme we should 
probably have to come in with Birming- 
ham or Manchester, and have a repre- 
sentative from one of these other dis- 
tricts who really has no interest in the 
Shetheld Society. I speak selfishly, 
but on these grounds support the 
membership suggestion of say 150. 


Chairman. 
Would Shefheld come in then alone ? 
Mr. 


As a matter of fact we should not, but 
we might get another Society to come in 
and make up the number. 
The Chairman. | 

In the case of isolated societies, sav 
such as in the Shetlands, it might be 
necessary for them to come in and be 
regarded as a group, even if they only 
had so members, and that could be done 
bv the co-option method which we have 
already adopted. We could, of course, 
say that no Group should have less than 


150 members aud leave it to the General 
Committee to modify it afterwards. 


Mr. Carpenter (Croydon Wireless Society). 

I should like to support the meinbership 
suggestion. The difficulty of getting at 
the exact number could be got over by 
Saying that the membership shall consist 
of those who have paid their subscrip- 
tions at a certain date. 

After a little. further discussion, The 
Chairman took a vote on the question 
of adopting the figure of six as the mini- 
mum number of societies to form a 
Group. 

There was a large majority in favour 
of this. 

Article оо, with the slight modifications 
set out above, was then agreed to. 

After a short interval for tea, the 
Conference resumed at 4.20 p.m. 


The Chairman, referring back to Article 
go just passed, said it had been pointed 
out to him that as it stands it would 
not be possible for a member of one 
Group to be elected as representative 
of another Group, and he asked for the 
fecling of the Conference as to whether 
this limitation was desired. Should the 
representative of a Group necessarily 
be a member of that Group ? 


. Mr. Stanley said he would like to see 
it left so that it did not matter which 
Group a representative belonged to as 
long as he was a member of опе or more 
Societies " in the words of the Rute. 
It might be an advantage for some of the 
far northerly Societies to elect someone 
in London to represent them. 

Eventually it was agreed to leave it 
to the Chairman to widen Article 9c 
in this respect, always remembering that 
they could not have as a member of the 
General Committee anyone who was not 
a member of an affiliated Society or the 
Radio Society. 


The р 
Article gr is as follows :— 

Article 91. ln December of each 
year the Hon. Secretary of the General 
Committee, or failing him the Hon. 
Secretary of the Council or other 
officer, shall send to the secretary of 
each affiliated societv as grouped by 
the General Connnittee, а copy of 
Articles 87 to roo inclusive and a notice 
calling upon the affiliated society to join 
with the other societies of its Group in 
nominating an agreed representative on 
the General Committee, The name of 
the agreed Group representative should 
reach the Hon. Secretary of the General 
Committee before the 20th January. 
Failing the submission of an agreed 
name, the General Committee shall take 
such special steps as thev think fit to 
obtain representation of the Group. 

Article 91 was adopted without dis- 
cussion. 


The Chairman. 

Article 92 is :-- 

Article 92. For the first election of 
the General Committee the athliated 
societies may be divided into groups at 
a conference of the affiliated societies to 
be held in January, 1924. Subsequent 
General Committees shall be elected by 
Groups created by or approved by the 
preceding General Committee. 

These Articles are not yet registered 
and the word January will have to be 
changed for March. 

Article 92 was agreed, 


The 
Article 93 is as follows :—- 

Article 93. No member of the 
General Committee shall be eligible to 
serve in the same capacity more than 
three vears in succession. 
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Mr. Epton (Hackney). 

I take it that members of the Genera! 
Committee are compelled to retire at the 
end of three years. 


The Chairman. 
Yes 


Mr. Epton (Hacknev). 

Supposing a group has nobody else, that 
means that their particular representative 
cannot serve although they want him to. 


The Chairman. 
Yes. 


Mr. Epton (Hackney). 
That does not seem fair. Cannot some 
proviso be put in to cover that ? 


Mr. Dixon (North Middlesex). 

He could be made vice-president be- 
cause the Rule says that a member shall 
not serve“ in the same capacity for more 
than three years in succession.” 


Mr. Hope-Jones. 

This enforced retirement is onlv for one 
year and the same representative can 
come on again in the fourth year. 


The Chairman. 

This Rule is to be found in the rules of 
practically every society, for the simple 
reason that it has been found necessary 
in order to bring fresh blood in. There 
is just as much argument for bringing in 
fresh blood as there is for keeping some- 
body on the Committee who has done good 
service. We will put it to the vote as to 
whether there should be the possibility of 
perpetual membership. 

This proposal was put to the meeting 
and the majority of those present voted 
in favour of the three years limit. 

A short discussion took place as to 
whether a member of the General Com- 
mittee should be allowed to serve three 
years representing one group and then be 
iminediately elected for a further period 
as representative of another group. 

The pomt was eventually put to the 
meeting and it was decided that the 
Article should be amended so that no 
member of the General Committee should 
be entitled to serve for more than three 
consecutive years as representing any 
group. 

Article 93 was then agreed to. 


The Chairman. 
Article 94 is as follows: 

Article 94. Any casual vacancy 
occurring in the elected members may 
be filled by the General Committee, and 
in the nominated members by the 
Council. 


A Delegate (Western Metropolitan Group). 

I propose that Article 94 be deleted so 
that casual vacancies be not filled in this 
wav. It was felt by the majority of the 
associations in the Western Group that 
the General Committee should not have 
the power to do this, but that the societies 
should have the opportunity of doing so. 
I therefore propose we substitute the 
following :— 

In the event of a vacancy occurring 
in the elected members of апу group 
such vacancy shall be filled. by the 
group concerned within a period of 
two months, following which the 
General Coimnittee shall fill the vacancy. 


The Chairman. 


There is no objection to that. 


A Delegate. 

As representative of one of the societies 
in the Western area, we thrashed this out 
very carefully and we thought that as the 
Article stands, a group will not have a 
chance of electing a member to fll a 
casual vacancy. Under this amendment 
we shall have two months chance and if 
the societies do not come up to the 
scratch then, the General Committec cau 
do it. 
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The Chairman. 

I think there is absolutely no objection 
to that. : 

Article 94 as amended was then agreed 
to. 


The Chairman. 
Article 95 is as follows :— 

Article 95. The General Committee 
shall after the annual election forthwith 
appoint a Vice-Chairman and Hon. 
Secretary from among their own 
number, and shall elect three of their 
members who are not already members 
of the Council to serve on the Council. 
That means that the General Com- 

mittee sends five men on to the Council 
out of 22 or 23. 
Article 95 was agreed to. 


The Chairman. 
Article 96 is as follows: 

Article 96. The President shall act 
as Chairman at all meetings of thc 
General Committee at which he is 
present, and in his absence the Vice- 
Chairman shall act. In the absence of 
both, any member of the Committee 
may be elected by those present to 
act as Chairman. 

Article 96 was carried without dis- 
cussion. 


The Chairman. | 

Article 97 is as follows :— 

Article 97. The General Committee 
shall meet at least twice in each year 
and at a time and place fixed at the 
preceding meeting or by the officers. 
Special meetings shall be held by 
direction of the Council, the President 
or Vice-Chairman, and the President 
shall call a special meeting on being 
requested in writing by ten members of 
the General Committee. 

This is got straight from the Articles of 
other societies. The only new thing in it 
is that the general Committee shall meet 
at least twice year. 


A Delegate (Western Metropolitan 
Group). 

I should like to propose an addition to 
safeguard the position that no motion 
shall be voted upon at a general meeting 
which is not on the Agenda. 


The Chairman. 


That is the meaning of ‘special 
meeting.” If you look up the Companies 
Acts under which we shall be registered, 
you will find that you cannot, at a special 
mceting, take any other business than the 
business on the Agenda; it is usually a 
single item. 


A Delegate (Western Metropolitan 
Group). 


If that is so I withdraw my motion. 


Mr. Child (Golders Grcen). 


Мау I suggest the words “ extra- 
ordinary meeting" instead of special 
mecting. 


The Chairman. 


The explanation is that the expression. 


“special meeting is a technical term 
used in the Companies Acts and also that 
as the Rules have still to be gone through 
by the lawyers matters of that description 
will be put in order. 

Оп the motion of the representative of 
the Western Group words were added to 
Article 97 to the effect that“ a special 
meeting“ shall be called '* within fourteen 
davs of the receipt of a request.’ 

Article 97 was then left to be expanded 
by the Chairman in such a way as to 
leave no doubt regarding business at 
special meetings. \ 


Article 98 is as follows :-- 

Article 98. The Secre of the 
General Committee shall keep the 
minutes of the meetings and conduct 


the correspondence of the Committee, 
He shall by means of a monthly letter, 
or otherwise, keep all the societies in 
touch with the work of the Council 
and General Committee. He shall kee 
the Hon. Secretary informed of ad. 
ditions to or removals from the list 
of affiliated societies. 

This does not mean that everything 
that goes on in the Council can be reported 
at once but it does inean that all things 
that can be, will be reported. 

Article 98 was agreed to. 


The Chairman. 
Article 99 will now read as follows in 
view of the amendments previously made 
on principle F. 

Article 99. The General Committee 
shall be empowered to revise annually 
the amount due for affiliation, but shall 
not fix the fees lower than those existing 
at present, without the previous con- 
sent of the Council. 

Article 99 was agreed to. 


The A 
Article 100 is as follows :— 
Article 100. The General Committee 
has no authority to expend or pledge 
any part of the income or property of 
the Society, but theSociety shall defray 
all necessary administrative expenses 
incurred by the Hon. Secretary of the 

General Committee in the conduct of 

the correspondence of the Gencral 

Committec. 

It is necessary to put that in to warn 
prospective creditors that the General 
Committee cannot buy even a typewriter 
on the credit of the Radio Society, other- 
wise we could be sued by some trades- 
man for goods supplied. All this does 
is to protect the Radio Society against 
unknown expenses, 

Article 100 was adopted. 


The А 
I have got to make certain amendments 
to these Articles and then they will be 
printed and circulated again. After that 
they will go to the Board of Trade. 


Mr. Epton (Hack ey). 

So far as 1 can see there is no provision 
in these Articles with regard to delegates 
or representatives of each society having 


membership powers that they have had 


in the past. At present an affiliated 
society has power to elect one of its 
mernbers as a delegate to the Radio Society 
of Great Britain, he has full membership 
powers and can vote for the election of 
othcers and on other general matters 
concerning the Radio Society. There is 
no Such provision in these Articles, 


The Chairman. 


That зан oversight. 
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Mr. Rpton (Hackney . 

I propose the following :— 
very afhliated society having paid 

its subscription for the current year 
shall be entitled to appoint one of its 
members as a representative member of 
tbe Radio Society of Great Britain, 
having the full rights, privileges and 
responsibility of a member of the 
Radio Society of Great Britain during 
his tenure of this position. 
This was agreed to. 


Mr. Stanley. 

At the end of Clause 89, i t says that 
all members of the General Committee 
shall retire annually in January, at a 
date fixed by the Council. It does not 
say that they are eligible for re-election : 
reading that alone it seems that they are 
not cligible for re-election. >» 

It was agreed to add the words “ and 
shall be eligible for re-election subject to 
Article 93.” 


ELECTION OF FIRST GENERAL 
OOMMITTEE AND OFFICERS. 


Chairman. 

Some of the societies have already 
formed groups—I do not know how many 
—and we have got to try and get the thin 
working in spite of the fact that some o 
the groups have not yet been formed. 

The next hour was spent in ascertaining 
what representatives of groups that have 
been formed were present and in electing 
members prove anally to represent these 
groups on the General Committee. 

The following elections were made, the 
remaining ones to be arranged by cor- 
respondence between the respective 
groups and the Hon. Secretary of the 
General Committee, Mr. Stanley being 
elected to this latter position. 

T.O.T. .. .. Captain Plugge. 
Westem Metro- Messrs. Bland- 
politan Group. Flagg and Coote. 


East Metropolitan Messrs. Stanley, 
Group. Haynes and Dixon. 
Birmingham Messrs. Matthews 
and Clarke. 
Sheffield. .. Mr. Jakeman. 
Halifax .. Mr. Wood. 
Bradford .. .. Mr. Wright. 
Southern Group .. Messrs. Nilbrett and 
Folkstone. 
Southern Metro- Mr. Sutton. 
politan Group. 


Mr. Schofield. 
Mr. Winkler. 
Capt. Young. 
Mr. McConnell. 


Leicestershire 
Edinburgh 
Hainpshire 
Cambridge 

University. 
Eastern Group .. Mr. Richardson. 

Other nominations were left open to be 
settled later. 

Mr. Hesketh was the only nomination 
for the office of Vice-Chairman and he 
was duly elected. | 

The question of separate representation 
of the Ladies’ Lyceum Club was agreed 
to be left over for the consideration of 
the General Committec. 


(To be concluded.) 


An Ordinary General Meeting of the Radio Society of Great 
Britain was held at 6 p.m. on Wednesday, March 26th, at the 


Institution of Electrical Engineers. 


The President, Dr. W. H. Ecc'es, 


F.R.S., was in the chair. After the reading and confirmation of the 
minutes of the previous meetiny, Mr. A. A. Campbell Swinton, F.R.S., 
M.Inst.C.E., M.I.E.E., (First Past-President) gave a lecture on “ The 
Possibilities of Electrical Television both with and without Wires.” 
The meeting terminated after a discussion which followed the lecture. 
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A USEFUL SERIES FOR EXPERIMENTERS. 
Ву Р. R. COURSEY, B.Sc., F. Inst. P. 


HOW TO BUILD AMATEUR 
VALVE STATIONS 


Price 1/6 net. Post free 1/7. 


The object of this book is to guide the 
prospective wireless amateur in the 
way of building up his own valve 
receiving apparatus. Several different 
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А powerful and selective 3-valve model in which HIGH FREQUENCY AMPLIFI- 
CATION ONLY is employed. FULL REACTION is available (although not shown in 
the illustration), and is EASILY CONTROLLED, there being no tendency to burst 
into oscillation. 


TUNING FOR ALL WAVELENGTHS, INCLUDING THAT OF THE PROPOSED 


NEW SUPER STATION, is provided for, Reception of ANY BRITISH OR CONTI- 
NENTAL BROADCASTING STATION is easily accomplished with this set. 


AMERICAN BROADCASTING Stations may also be heard under favourable 
conditions. 


PRICE for the wavelength ran 


etc.), but without valves 


ge 300-500 metres (including B.B.C. Commission, 

be $^ LE .. £19 17 6 
Extra for 3 sets of “ plug-in” coils to extend wavelength range to 4,000 metres £4 О 0 
Distortionless Low Frequency 
Amplifiers. Models 521, 522, 522a 


Handsome cabinet Amplifiers designed to increase the 
sound volume of any wireless receiver for loud speaker 
reception. They may be conveniently added to any of 
our Experimental or Broadcast Receivers and Amplifiers 
in which low frequency amplification is not "orn heer 
The speech volume and purity of loud speaking obtained 
with the use of these Amplifiers is astounding, ge 
when “EXTRA HIG TENSION VOLTS” 

" EXTRA GRID VOLTS,” are applied to the terminals 
provided for powe, amplification 


PRICES w вз. Commission, se. 


List No. 521. Single Valve £6 7 6 
List No. 522. Two Valve £10 5 0 
List No. 522a. Two Valve with switch 

for cutting out one valve £11 15 0 


VAN.LTD 


Works and Showrooms. LIVERPOOL HOUSE. MIDDLESEX ST.. LONDON, E.I. Phone: Avenue 4871 
Offices: WINCHESTER HOUSE. LON DON ~E.C.2. London Well 3518 
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ELECTRICAL 
MEASURING 


— 2 wee ч INSTRUMENTS 
THEFWESTON 


Filament Voltmeter 
for Receiving Sets 


MODEL 301. 
Simplified tuning by eliminating guesswork as to valve 
adjustments. i 
Filament voltage control increases the life of the valve 
from two to three times. | 
The Weston Filament Voltmeter is accurate and can be 
relied upon for duplication of results. 


ALL THIS MEANS 7 eot 

BETTER RECEPTION! . 
List Price £2 : 9: O | ES 

WESTON ELECTRICAL INSTRUMENT CO.,LTD. PILAMENT VOLTMETER. 


Audrey House, Ely Place, Holborn, E.C.1 
Telephone : Holborn 2029. Telegrams : “ Pivoted, Smith, London." 


MARCONI SCIENTIFIC COMPONENTS | 


The latest achievement of the Amateur | uh | 


| is to receive America on his homer built 8 
Set. Experience has proved this can | | { 
only be done by using scientiflcally de- 1 
signed components built to stand up; to ЖМА 
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THE NEW LOCATION OE 2LO. 


By THE EDITOR. 


F course it is no business of ours editorially to criticise or advise as to 

where the new 2 LO should be housed, but at the same time we are free 

to express an opinion which need not savour of interference on' our part, . 

if it is taken in the spirit in which it is meant. | 

A recent editorial in the official organ of the B.B.C., The Radio Times, gave 

one to understand that the policy of the B.B.C. is to act ‘rather than discuss, and 

that new projects must go forward in the interest of the development of broad- 

casting without being delayed for the purpose of hearing the views of would-be 
criticisers. 


Certainly this policy was adopted in the case of the proposals for the long 
wavelength auxiliary station, and in keeping with the same policy we must not 
be surprised to wake up any morning and find that the new site for 2 LO has been 
chosen and that the work of installation is well in hand, even though we may not 
have received any previous warning through the channels from which information 


is passed by the B.B.C. 


A big organisation, such as this Company has now become, cannot, however, 
conduct its work entirely in secret. Rumours have been in circulation for 
some time past that it was intended to install the new 2 LO transmitter on some 
existing building in the West End of London, and the actual site has even been 
named in some instances. 


Later information leads us to believe that the proposal to erect the station on 
any particular building owned by a commercial cencern, which would benefit by the 
publicity thereby afforded, has met with strong opposition, and we should not be 
surprised if the B.B.C. find it necessary to reconsider their original proposal. 


Again, without wishing to interfere in what may be regarded as the private 
affairs of the B.B.C., we would like to ask what is the objection, in view of the 
increasing wealth of the Company, to the B.B.C. being the owners of the site on 
which the new station is to be erected. It would seem that such an arrangement 
would be more satisfactory from all points of view, more especially, we should 
imagine, from the point of view of the Company itself, as it would short-circuit any 
criticism that it was favouring the interests of any particular commercial concern. 


The 2 LO Transmitting Station, as everyone knows, is at present located at 
Marconi House, and one of the reasons which prompted the decision to move the 
station was, no doubt, the fact that such a locatión associated 2 LO with one 
particular member Company of the B.B.C. To remove the station from that 
location and establish it on a site controlled by another interest where rivalry in 
commercial enterprise is even stronger than in the wireless industry would seem 


to be merely a case of “ out of the frying pan into the fire." 
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The finished set. | 


FOUR-VALVE EXPERIMENTAL RECEIVER 


FOR WAVELENGTHS FROM 200 TO 20,000 METRES. 


This set has been constructed by an experimenter to meet his needs and 


forms a good basis of design for other amateurs desirous of building a 
universal receiver for general requirements, 


By J. С. MACVIE. 


THE PANEL AND BASEBOARD. 


S will be seen from the photo- 

graphs, the whole of the compo- 

nents of the set are mounted 

on a vertical ebonite panel and 
wooden baseboard. Their exact positions 
will be seen on reference to the dimensional 
drawing (Fig. r). 

The panel, of best quality ebonite, measures 
24 ins. by 12 ins., and as economy demanded 
that its weight be kept at a minimum, 
a thickness of only 3/16 in. was decided upon. 
Lack of rigidity was overcome by securing 
the panel to a frame made from strips of 
hard wood 4 in. square in section, the corners 
of which were “jointed, glued, and 
strengthened with brass corner plates. The 


result is a panel that is fully as rigid and flat 
as a piece of $ in. ebonite, but less than one 
third the cost and weight. 

The baseboard is a piece of 4 in. hard 
white wood, 24 ins. long and 7 ins. wide. 
This was planed up true, and the panel 
secured to its long edge by a 3-in. angle 
iron at each end. Ordinary cast-iron shelf 
brackets, obtainable at any ironmongers, 
are very suitable for this purpose, and were 
also used to carry the valve and transformer 
shelves to be described later. 

Before the final assembly of the set, 
the panel was rubbed down with very fine 
carborundum cloth and turpentine, thus 
procuring a fine smooth matt surface 
on both front and back, whilst the wooden 
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frame and baseboard were given a coat of inductance’ for waves up to about 6,000 
optical-instrument makers’ “dull black" metres. Either of these tuners may Ье 


enamel. brought into circuit by means of another 
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Fig. 1. Dimensional drawing of the panel showing drilling and layout of componente. 


AERIAL TUNING. Dubilier double-pole two-position switch, 

The aerial tuning circuit is adaptable to whilst for longer waves still, i. e., up to about 
all wavelengths, and, briefly, consists of 20,000 metres, a slab-type loading coil is 
a 0:001 АЕ variable condenser with a plugged in series with the long wave in- 


WOOO FRAME ГА 


Fig. 2. The baseboard and the components which are secured to st. 


Dubilier type “ series-parallel " switch, a ductance, the plug-socket, of course, being 
variometer for waves of from 300 to боо short-circuited when the loading coil is 
metres, and a special " pile wound " tapped not in use. 
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/ 
VARIOMETER. 

Almost any of the broadcast vario- 
meters at present on the market would 
serve for the short wave tuner. The one 
constructed by the writer, however, is 
wound on ebonite formers with Nio. 26 
S.C.C. wire. The outer former is 3} ns. in 
diameter, 2} ins. long, wound in two sections, 


TO ROTOR WINDING 


Fig. 3. Constructional details of the variometer 


each having 18 turns. The inner former 
(the rotor) is 23 ins. in diameter, 2 ins. 
long, wound in two sections, each having 
20 turns of wire. The inner and outer 
windings are connected in series, of course, 
and the space left in the middle of each 
former between the winding sections kept 
large enough to allow the 2B.A. spindle 
to pass through. 

The arrangement of the variometer bear- 
ings may be of interest, as the same method 
is employed for the reaction coil bearings 
in the long wave tuner. The diagram (Fig. 3) 
is practically self-explanatory, and it may 
be mentioned that these screwed brass 
bushes have been used not only for coil 
bearings, but also for condenser and tapping- 
switch bearings throughout the set. 


THE LONG WAVE TUNER, AND REACTION 
Соп. 

These are constructed upon similar lines 
to those described in The Wireless World 
of February 5th, 1921, but with one or two 
modifications in the windings. Although 
there has been an epidemic of honey- 
comb coils of various kinds since then, 
the writer has come across nothing to equal 
this pile-wound form of inductance for 
efficiency and simplicity in long-wave re- 
ception. 
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The outer former which carries the A.T.I. 
is rectangular in shape, the two sides 
measuring each 5ins. by 23 ins,, and the 
two end pieces 34 ins. by 23 ins. Thin but 
strong cigar-box wood was used in the con- 


struction of this, and the ends and sides. 


held together by glue only. After a final 
smoothing with No. oo glass-paper the 
whole former was stained black with a 
“ carbon-free stain" (presumably aniline 
dye) and given two coats of shellac. 

The winding, of No. 26 S.C.C. wire, 
consists of two five-pile sections, each occupy- 
ing a space of one inch on the former and 
leaving $ in. clear between them to accommo- 
date the reaction coil spindles and bearings. 
It is not necessary to describe the details of 
pile-winding here, as several excellent articles 
on the subject have already appeared in 


this paper.* It should be noted, however, 


that the “ cross-overs " produced on com- 
mencing each successive pile should be kept 
at one end of the former, preferably the one 
which is to be mounted close to the panel, 
as it is from this end that eleven tappings are 
taken (at approximately equidistant points 
along the outermost layer) to the eleven- 
stud switch seen on the face of the panel. 
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Fig. 4. Wooden inductance formers pile wound for 
long wave tuner and reaction coupling. 


The exact positions of these tappings on 
the inductance were not calculated very 
accurately, but, in conjunction with the 
aeria! tuning condenser, give a fairly regular 
increase in wavelength for each stud advance. 

The whole former is supported on two 
brackets of jin. by 1/16 in. brass strip 
on the back of the panel. (Fig. 4.) 
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* Page 52, October 14th, 1922. 
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The long wave aerial reaction coil is wound 
on a smaller rectangular former, and rotates 
through 180? within the A.T.I. This former 
is constructed in exactly the same way as 
that of the A.T.I., and has similar bearings 
to those of the variometer. Its two sides 
measure 4 ins. by I#ins., and its ends 
23 ins. by 1#ins; the winding, of No. 32 
D.S.C. wire, is also five-pile, and consists 
of two sections each occupying 7/16 in. 
winding space. | 

It will be seen that in order to reverse 
reaction when switching in a stage of H.F. 
amplification it is only necessary to rotate 
this coil to the required position on the oppo- 
site side of its zero setting (the zero setting 
being, of course, when its plane is at right 
angles to that of the A. T. I.) 


THE AERIAL LOADING COIL. | 

A ''slab" type of plug-in coil has been 
found to serve this purpose very well, and 
the one employed for raising the wavelength 
of the long wave tuner to 20,000 metres 
was made as follows. 
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Fig. 5. Details of former for building loading coils. 


А former was first made from three discs 
of cigar-box wood, the dimensions and 
assembly of which are shown in the accom- 
panying diagram (Fig. 5.) The side and 
centre discs are held together by small 
wood screws, whilst a long 3/16 іп. screw 
passing through the centre serves as а 
spindle to be held in the chuck of a hand 
drill for the process of winding. The winding 
consists of 950 turns of No. 36 S.C.C. wire, 
and whilst a somewhat heavier gauge would 
doubtless be more efficient, this was the 
only wire available at the time and has 
proved quite satisfactory. When the winding 
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is completed the former is carefully taken 
apart, the coil tied at three or four points 
with thread, and immersed in molten 
paraffin wax. When drained and set, it is 
secured to a standard two-pin plug by means 
of a strip of thin fibre passing around its 
circumference, and then carefully and evenly 


wrapped with narrow empire tape. 
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Reaction coil and Н.Е. transformer 
connections. 


Fig. 6. 


HicH FREQUENCY AMPLIFICATION. 

High frequency amplification is arranged 
on a plug-in system which facilitates a 
rapid change from one method of coupling 
to another. As seen in the illustration, four 
standard valve sockets are let in flush with 
the face of the panel (a composition valve- 
holder involves unwanted capacity effects, 
and if utmost efficiency is desired, should 
not be used), and the usual connections are 
made to the plate of the H.F. valve, posi- 
tive H.T., grid of rectifying valve, and 
negative L.T. via the potentiometer slider 
(Fig. 6). A 0-0003 „F variable condenser 
connected across the two sockets A and B 
(i.e., plate and +H.T.) serves for tuning 
either the plug-in type transformer or anode 
coil used, whilst the first of the four knife- 
switches cuts out this condenser when 
resistance-capacity coupling is employed. 

Above the H.F. coupling sockets are two 
more valve sockets standing out from the 
face of the panel. These are for the variable 
coupling short wave reaction coil, to be 
described later, whilst the three-stud switch 
below gives the choice of (a) Long wave 
aerial reaction, (b) Short wave reaction on 
to the H.F. coupling in use, and (c) No reac- 
tion, but a “through” lead to phones 
(or primary of the first L.F. transformer). 


(To be concluded.) | 
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The set contains both frame aerial and batteries. The circuit is distinctly unique. 


A SELF-CONTAINED PORTABLE SET. 


This article describes a self-contained portable single valve receiver in which 


a frame aerial is employed incorporated in the case, 


A dry cell valve is used 


so that the set is really self-contained in every respect. 


By J. H. REYNER, B.Sc. 


The Circuit. 


HE circuit utilised has already 
been described by the author,* 
and its development shown step 
by step. 

When making the set up in final form 
several slight modifications were found to be 
practicable. The low frequency transformer 
gave excellent results but it was found that 
a certain tendency to low frequency oscilla- 
tion was present. This was finally eliminated 
by replacing the transformer by a choke 
coil. Although with such a circuit there is 
no step-up, the low frequency whistle 
is kept in check and the resultant signal 
strength is not impaired. 

Fig. 3 shows the circuit adopted in the 
set to be described. It will be seen that in 
addition to the use of a choke instead of a 
transformer, the two coupling coils have been 
eliminated and the necessary reaction is 
obtained by two additional turns on the 
frame itself. 


* Page 21, April 2nd, 1924. 


It was observed, also, that more stable 
operation was obtained by connecting the 
telephones on the negative side of the H.T. 
battery. А jack is used for the telephone 
connection and this is made to switch on 
the filament of the valve when the tele- 
phones are inserted. 

The electrical dimensions of the various 
components in the circuit are given in an 
accompanying diagram. It was found that 
in order to obtain satisfactory reaction 
contro] and also to eliminate the low 
frequency whistle the reaction condenser 
had to be made very much smaller than the 
original value of 0.0003 mfds. quoted in the 
previous article. In practice a  5-plate 
vernier condenser is employed and complete 
oscillation control can then be obtained. 


Essentials of the Set. 

Having decided on the circuit, the next 
thing was to design the layout of the com- 
ponents. For the container an attaché case 
seemed the most desirable, but was ultimately 
abandoned for several reasons. Such a case 
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would require reinforcing, and moreover the 
frame would have to be on the lid with 
flexible connection. The attaché case also 
did not permit of a neat panel layout. A 
wooden case as shown in the photograph 
and in detail in Figs. 1 and 2 was designed 
accordingly. The front is made in two 
halves which open on hinges at the sides. 
The ebonite panel containing the apparatus 
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SPACE FOR PANEL 15° х 3% 


Fig. 1. 


is in the form of a long strip 
running across the middle. 
A flap is provided at the 
bottom, behind which is a 
space for the filament and 
H.T. batteries. Another flap 
at the top conceals the pocket 
for the telephones, and by 
lifting the flap access is ob- 
tained to the back of the set 
for inserting the valve which 
is carried on a bracket behind 
the panel. 

The frame is wound on a 
3-ply former, fitting inside the 
main body of the case itself, 
while to complete the arrange- 
ment a leather carrying strap 


is provided on the top of the case, and four . 


rubber feet are fitted on the bottom. 

Such an arrangement has many advan- 
tages. The set is always standing and is 
carried about in the position in which it is 
used. Hence the valve is jarred as little as 
possible and also there is less necessity for 
rigid packing of the various batteries. The 
arrangement is stable, the heaviest portion, 
t.e., the batteries, being at the bottom. It 
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Constructional details of the Container. Front view. 
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will be seen that, when in use, only the panel 
is visible, all other apparatus being con- 


cealed, and consequently the whole presents 


a very neat appearance. 

The dimensions of the case are given in 
diagrams. Mahogany, } in. thick, was 
employed throughout. 

Frame. 

The frame, as previously mentioned, is 
made of 3-ply wood, and is 
wound with 20 turns of ordinary 
bell wire. These turns are spaced 
by making small saw cuts, 
lin. apart, at each corner of 
the frame. Dimensions of the 
frame and details of the winding 
are given in Fig. 4. A tapping 
is taken at the 18th turn, the 
18 turns being used for the main 
frame, the remaining two turns 
being for reaction purposes. 
The frame is fixed in position 
by screws to the bottom of the 
case. It is further held by two 
battens placed on the sides of 
the case about half-way up. 
These battens, which are 4} ins. 
by } in. by ; in., serve not only 


iv SNAP FASTENERS 


Fiq. 2. Top view. 


to hold the frame steady, but also act as 
mountings for the panel itself, which 15 
screwed into the battens as detailed in 
right-hand diagram, Fig. 4. 

The projecting portions of the battens 
serve as stops for the two flaps. 

The pocket for the telephones is 
also shown in Fig. 4, and is attached to 
the frame before the winding is com- 
menced. 
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Apparatus Panel. 

The apparatus is mounted on a panel of 
ebonite 15 ins. by 31 ins. by 1 in. In the 
particular set being described, Mahoganite ” 
is used, as this, with a dark red stain on the 
wood, gives a very pleasing finish. Fig. 5 
gives a front view of the panel, showing the 
dispositions of the components and the 
main dimensions. 

Detailed dimensions are not given as these 
depend to a large extent on the type of 
components employed in making up the 
set. 

A back view of the panel is given 
indicating the disposition of the components 
somewhat more clearly, while Fig. 6 shows a 
plan and side elevation of the valve bracket 
which also serves to carry the high frequency 
choke. 

The details of the several items are as 
follows :— 

Main Tuning  Condenser.—A | condenser 
of 0.0005 mfds. capacity. Any reliable 
make will serve. 

Fine adjustment. This is detailed in 
Fig. 10. It consists of a strip of copper foil 
covered with a thin piece of mica. 

These two are stuck to the panel and 
each other with a very thin layer of 
. Chattertons compound, applied with a 
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Through this nut a 2 B.A. screw operates, 
and motion of the screw thus brings the two 
plates nearer or farther apart. 


FINE 


Fig. 3. The Circuit. The valve amplifies at high 
and low frequency and a crystal is used for detection. 


Reaction Condenser.—A condenser of 
vernier capacity with 5 plates is suitable. 
This condenser, however, is at a high- 


А. 


я Fig. 4. The frame aerial and details for mounting it in the case. 


warmed knife blade. This method of fixing 
is quite secure. Fixed over these is a strip 
. of springy brass, held firm at one end and 

having a 2 B.A. nut sweated on the other. 


frequency potential, and there is there- 
fore some hand effect. To avoid this 
the condenser is mounted on an ebonite 
base and a screen of copper interposed 
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between the panel and the condenser. This 
screen, which of course is entirely insulated 
from the condenser, is connected to the 
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S.W.G. wire on a former Ij ins. diameter, 
lin. thick. 7 
The low frequency choke should have a 


Fig. 5. Front and rear views of the panel showing the dispositions of the components. 


telephone jack. Such a device effectively 

eliminates the hand effect. | 
Crystal.—After some experiment a cat 
isker type of crystal was decided on as 

being suitable in this particular circuit. 


value somewhat’ higher than the usual 
choke coils on the market. In the particular 
set an intervalve transformer was used with 
the primary and secondary windings con- 
nected in series. 


Fig. 6. 


Choke Coils. — The high frequency choke 
coil has an inductance of about 5,000 
microhenries. A convenient choke can be 
made up by winding 250 turns of No. 30 


Details of the valve platform and H.F. choke. 


If this method is adopted one of the 
cheaper makes should be employed as with 
a good instrument the combined inductance 
of the windings in series is too high, and 
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low frequency whistling may set in. On 
the other hand loss of efficiency results 
if the choke is too small—eg., if the 


primary only is employed. 


SPRINGY BRASS STRIP 


г — . 
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FOIL, 


Fig. 7. The Vernier condenser. 


Reststance.—-A type B5 valve is employed, 
but any similar valve will serve. The 
filament resistance, however, must have 
a value of 30 ohms. Such a resistance can 
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Wiring. 


The set is assembled as already indicated, 
and wired up as shown in Fig. 8. 

The leads to the batteries are of flex of 
ample length and suitable size, terminating 
in plugs for the H.T. and tags for the L.T. 


Batteries. 

A 36-volt plug-in Н.Т. is employed, 
which is contained at the bottom of the case 
on the right-hand side. The valve bracket 
serves as a top partition and a little cotton 
wool or other packing prevents the battery 
from rattling or sliding about. 

The L.T. battery consists of 3 dry cells in 
series, the Ever-Ready R.size, 1j ins. by 
Iz ins. by 33 1п5., or a similar article being 
suitable for the purpose. 

These are contained in the left-hand 
bottom corner of the case, and a separate 
partition is provided, screwed to the back 
of the case to hold the cells steady. 

The set is found to give comfortable head- 


phone strength at distances up to 50 miles. 


In London, 6 BM, 5 IT and 5 NO have been 
picked up, and the set is remarkably selective, 
no interference from 2LO being experienced. 


TO 207 TUAN OF FRAME 


Fig. 8. Practical wiring diagram. 


now be bought as a standard item, or The arrangement is, of course, directional, 


alternatively an ordinary 2 ohm resistance 
may be rewound. 


and must be turned into the appropriate 
position for maximum results. 


an — 
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A Typioal ; Commeroial Direction Finding Apparatus. 


AN EXPERIMENTAL 


DIRECTION FINDING STATION. 


Further details are given here concerning the operation of directional receiving 


apparatus. 


Causes of error in the taking of bearings are described, and also 


the methods by which true direction is determined. 
Ву R. KEEN, B.Eng., A. M. IE. E. 


(Continued from page 13 of previous issue.) 


Fig. 10 shows the addition of a coupled 
circuit and vertical will again be present, but 
to a much smaller extent. The E. M. F.s in 
the side members of the frame will now tend 
to force currents to earth through the 
capacity of the coupling coils L, and LI, 
and these currents on reaching L, will 
divide and flow to earth via the A and B 
paths as before, in the inverse ratio of their 
impedances, and may be corrected by a grid 
condenser. If, however, the tuning con- 
denser be put in the middle of the frame 
winding farthest from the coupling coil LI, 
then the mid-point of this coupling can be 
joined direct to earth as in Fig. 11, and this 


Fig, 10. Rotating frame with coupled circuit. 


forms a short circuit path for the vertical. 
These vertical currents flow inwards through 
the coupling L,, as shown by the arrows, 


Fig. 11. Centre point of frame coupling сой con- 
nected to earth to reduce effect of vertical. 


and so far as any effect in L, is concerned, 
the one half of the vertical current will 
neutralise the effect of the other. A grid 
condenser will now probably not be necessary. 

There are one or two more inherent defects 
in certain types of frame aerial which may 
cause slightly indefinite minima, but they 
are not very important in a small frame, and 
only one more precaution remains before 
we have a reasonably accurate direction 
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finder, namely, the prevention of direct 
reception. The coupling coils, connecting 
leads, amplifier, intervalve transformers, etc., 
are themselves small aerials, and owing to 


(а) w 
L 
с) 
(4) 


Fig. 12. Evolution of heart-shaped polar diagram 
by combination of the circle and figure eight diagrams 
of reception, 
the comparatively high amplification which 
is used with frame aerials, it may be found 
that even with the frame disconnected 
altogether, quite readable signals are heard, 
and being non-directional (as a rule) they 
will affect the minima. The screening of 
the receiver is a simple matter, and will 
entirely remove the trouble. The whole of 
the coils and amplifier and batteries should 
be placed either in a large metal box, such as 
a metal-lined packing case or one or two 
large size biscuit tins, and it may also be 
found an advantage if the negative pole of 
the batteries be soldered to the shield and 
also to a good earth connection; but these 

points should be tried out experimentally. 
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The direction finder, up to the present, 
does not indicate “ sense," and before going 
into the details of construction it will be 
worth while to consider how provision may 
be made for this. The polar diagram with 
the minima not opposite was due to the 
combination of the E.M.F. round the frame 
which had a figure eight diagram, with the 
circular diagram due to vertical. In Fig. 12 
(a) to (d) are shown a series of diagrams in 
which the figure eight remains the same size 
and the ratio of circle diagram to figure eight 
maximum has been gradually increased, 
whilst the two currents are maintained 
exactly in phase. The two minima of the 
resultant diagram аге seen steadily to 
approach one another, until in Fig. 12 (с) 
they merge into one, and form the cardioid 
or heart-shaped diagram. Now, clearly, if 
we can arrange for a diagram of reception of 
this form there will be an end to all ambiguity 
in connection with the two figure eight 
minima. What is apparently required is 
more vertical, and this may be produced by 


Е а 


Fig. 13. Circuit for heart-shaped diagram of re- 
ception, using tuned open aerial. 


setting up a special open aerial as in Fig. 13 
and coupling it to the frame, adjusting the 
coupling between L, and the split coil L, to 
give the correct relation between the two 
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E.M.F.s, but at the same time it will be 
necessary to look into the phase relations 
between the E.M.F.s and currents in such 
a circuit to ensure that the arrangement is 
a workable one. 

In the open aerial in Fig. 13 the E.M.F. 
is in phase with the flux in the wave. The 
frame E.M.F. lags a quarter of a period on 
the flux in the wave, and hence the open 
aerial E.M.F. leads by this amount on the 
frame E.M.F. If the open aerial is very 
accurately tuned to the incoming wave the 
current will be exactly in phase with its 
E.M.F., and hence will also lead a quarter of 
a period on the frame E.M.F., but between 
the open aerial and frame is a coupling, and, 
by a fundamental law, the E.M.F. induced 
in the frame by the open aerial current will 
lag a quarter of a period on the current 
producing it. The two E.M.F.s in the frame 


will therefore be in phase and will add and 


subtract correctly to give the di 
shown in Fig. 12. The balance will only be 
maintained as long as the open aerial tuning 
is exactly correct, for the smallest change in 
the value of the tuning condenser will result 
in the current swinging out of phase, and 
either lagging behind its E.M.F. or leading 
on it according to whether the condenser be 
above or below the tune point, and will 
spoil the diagram. 

The phase relation between the E.M.F. 
and current in a circuit can, however, be 
anchored in a simple but rather ingenious 
manner. Slight alterations in the '' tune " 
of the circuit only affect the phase of the 
current to any great extent when the 
resistance of the circuit is small. If series 
resistance be added up to a value of say 
2,000 to 3,000 ohms, then the inductive 
capacity impedance will be swamped by 
pure resistance, and it will be found that 
comparatively large changes in the tuning 
condenser can be made without putting 
the current appreciably out of phase. How 
about the amplitude of the current in such 
a case? The chief defect of the frame has 
been that the net E.M.F. round the frame 
is so small comparéd to the individual 
E.M.F.s in the two aerials forming its side 
limbs, and it is actually found that we 
can insert a resistance of thousands of ohms 
in a small open aerial, and by coupling 
moderately tightly to a frame can still 
obtain an induced E.M.F. which will balance 
the maximum frame E.M.F. А convenient 
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method of arranging for the open aerial 
to be symmetrical with respect to the frame 
is to suspend a piece of copper gauze (or 
any sheet of conducting material) in the 
centre of the frame, suitably insulated, as 
shown in Fig. 14, and to use this as an aerial. 

There are a number of reasons why it 
is inadvisable to take bearings using the 
heart-shaped diagram when accuracy is 
required, although it is quite satisfactory for 
rough bearings. It is usual to provide suitable 
switching arrangements so that the bearings 
may be taken on the figure eight diagram, 
and then, having decided upon the two 


—— 


Fig. 14.  Heart-shape circuit, using Resistance- 


phased "' open aerial, 


minima, the set is switched over to the heart- 
shape and a rapid check is made to see 
which of the minima is the correct one. 
On: reference to Fig. 12 it will be noticed 
that it is one of the maxima of the figure 
eight which becomes the minimum of the 
heart-shape, and as we have been taking 
bearings on the figure eight minimum it 
will also be necessary to have a separate 
sense pointer at right angles to the D.F. 
pointer, or else a second scale. Fig. 15 
shows a double-pole two-way switch arranged 


so that for D.F. on the figure eight diagram, 
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the switch is left in the open position, 
which disconnects both ends of the open 
aerial coupling coil. This is advisable 
since if either end be left connected to earth 
when direction finding, there may be stray 
capacity effects between primary and second- 
ary which will bring in vertical. Similar 
effects may also be introduced if a Kellog 
switch be used, owing to the capacity between 
the springs. With the switch in the top 
position, the open aerial is in series with the 


ALL ROUND 
RECEPTION 


SWITCH OPEN FOR DF 
ON FIG 8 DIAGRAM 


= 
Pig. 15. Switching device for obtaining either 
“ All-Round " reception on the open aerial, D. F. 
on the figure eight diagram or Sense Determination 
on the heart-shaped diagram. 


tuning inductance, resistance, coupling coil, 
and thence to earth connection, giving 
the heart-shape circuit, whilst with the switch 
thrown to the bottom, the coupling coil 
and tuning inductance are left in circuit, 
but the resistance is cut out, allowing the 
open aerial to swamp the frame effect and 
give “all round " reception for use when 
standing by. The centre point of the jigger 
coupling coil remains connected to earth 
throughout—or it may be found better 
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to connect this to the screening box only, 
but this point is referred to later. 

Great care is always exercised, where 
possible, in choosing the site for a commercial 
radio compass station, as errors amounting 
to IO or I5 degrees can easily be introduced 
by metal structures and buildings or trans- 
mitting aerials near the D.F. site. Telegraph 
wires, railway or tram lines, trees, iron 
railings, wire netting and many similar 
саса will also have an effect if too near 

to the frame. Apart from the actual shielding 
of the aerial and distortion of the electro- 
magnetic wave front, there is also re- 
radiation from conductors to be taken into 
account. When the magnetic flux in the 
incoming wave cuts an iron water pipe, 
gas pipe or other conductor which is earthed 
at one end and projecting more or less 
vertically, an E.M.F. will be induced just 
as surely as in the frame aerial and, depending 
upon the accidental “ tune" or natural 
period of the object, the resulting current 
may be either infinitesimal or large enough 
to cause a wave to be radiated which is 
comparable at the D.F. with the strength 
of the wave from the distant station. In 
the latter case the frame, when in a position 
that signals from the distant station are 
zero, may still be able to collect enough 
energy from the spurious oscillations near 
at hand, to convert an otherwise crisp 
figure eight minimum into a fuzzy inde- 
terminate result. It is a combination of 
factors of this kind, which sometimes crops 
up when using an indoor frame, and cause, 
as already mentioned, all the received 
signals to appear to come from one direction 
or else to be non-directional. An ideal site 
would be in an open field, but as this is not 
always available to the amateur, some 
compromise must be made, and it will be 
assumed that unless the initial tests are 
made out of doors, they will be made either 
in a wooden building or with the frame 
projecting above the roof of a stone or 
brick building and situated as far as possible 
from any of the detrimental objects men- 
tioned above. Later it may be found feasible 
to get good results under adverse conditions, 
or to make allowances for the errors in- 
troduced, but it is almost impossible, for 
anyone without previous experience of 
D.F. work, to calibrate a set accurately 
except in a fairly open space. 

(To be concluded.) 


The concluding instalment describes in detail the setting up of a direction finding station suitable for amateur use. 
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PATENTS 


AND 


Mounting Apparatus. 


It is the usual practice to construct a 
receiver by mounting and wiring the com- 
ponents in a single containing case, or 
alternatively, to construct a number of 
boxed units which may easily be placed 
side by side and joined together by short 


connecting wires. The units generally 
consist of a base with an ebonite panel, 
and the appropriately connected components. 
It is considered advantageous* from the 
point of view of portability and quick con- 
nection to construct the units along the 


*British Patent No. 202,988 ; by Lucien Levy. 
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lines indicated in Fig. 1. Nos. т and 2 are 
ebonite panels held together by brackets 
3 and 4. The valve sockets are 5, 6, 7 and 8, 
and 9 to 16 are terminals connected to the 
input and output circuits of the unit and the 
batteries. With units of this sort, a multi- 


. Stage amplifier may be made up in two ways ; 


by mounting each unit in a box, or by mount- 
ing a number of separate units side by side 
in a single containing frame. In the latter 
case, slots may be provided in the panels 
which fit corresponding projections on the 
frame, as indicated in the figure. 


Valve Holders. 

It is usual to connect a variable resistance 
in series with the valve filament to enable 
easy adjustment of the filament temperature 
to be made. The resistance generally takes 
the form of a unit which is located in an 
easily accessible position near the valve 
with which it is associated. 

An improved construction* in which 
the resistance forms part of the valve 
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*British Patent No. 210,944; by J. H. Dickson. 


Ny. 3. 
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holder is sketched in Fig. 2. Fig. 2A is 
ап elevation partly in section, and Fig. 2B 
a plan view. It will be seen the variable 
filament resistance is situated in an annular 
recess formed in a ring concentric with the 
valve socket. The arrangement is such that 
by rotating the ring, more or less resistance 
is brought into or cut out of the valve 
filament circuit. Referring to the figures, 
А is the base of insulating material, B the 
annular channel, C the resistance, and G 
the rotatably mounted ring of insulating 
material. This ring carries a spring contact I, 
which is in electrical comtact with the 


resistance. Connection between the contact. 


and one of the filament sockets is made 
through а contact strip. 


In operation the unit is fitted to a panel 


in the usual way and adjustment of the 
resistance made by turning the rotatable 
ring. 


Fixed Condensers. 


. Parallel plate type fixed condensers consist 
of metal strips or armatures separated from 
each other by strips of dielectric material 
such as mica, paraffin paper or glass. 
Alternate armatures are connected together 
to form one terminal of the condenser, and 
the remaining armatures are interconnected 
to form the other terminal. A condenser of 
this type may be considered as a combination 
of a number of two-plate condensers con- 


nected in parallel, the capacity being pro- 
portional to the number of these two-plate 
condensers. 

In designing condensers of this type it is 
necessary to select the proper combination of 
elements to give the capacity desired. The 
capacity depends upon the kind of dielectric 
employed, the size óf the armatures, the 
distance between consecutive armatures, and 
the number of armatures used. In practice it 
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is necessary toso proportion the various parts 
that the overall dimensions of condensers of 
different capacity are substantially. different. 
Accordingly it is necessary to use different 
size casings for condensers of different 
capacity, and this, of course, increases the 
manufacturing cost. 

Another practical difficulty encountered 
in the manufacture of parallel plate con- 
densers consists in pressing the armatures and 
dielectric together in such a manner that all 
air will be excluded from the contact surfaces. 
Small air pockets greatly reduce the dielectric 
strength, and any moisture which the air 
contains augments this detrimental effect. 

It is common practice to remove the air 
and then seal the exposed surfaces with 
paraffin wax. 

According to an invention,* condensers of 
different capacity of the type above may be 
constructed from standard parts, the same 
size casing being used for condensers of 
different capacity. 

The casing used consists of a piece of flat 
tubing of a length substantially equal to 
that of the armatures above described. 
The width of the tubing is slightly greater 
than the width of the dielectric strip. The 
tubing, which is preferably of metal, may 
be drawn in the desired shape, or it may be 
made from ordinary round tubing by pressing 
it the proper amount. 

To assemble the several parts of the con- 
denser, the armatures separated by the strips 
of dielectric material are inserted in the 
casing. When the correct number of arma- 
tures have been inserted the sides of the 
casing are pressed together in such a way 
that the several parts are tightly clamped 
in position. 

The construction will be made clear by 
referring to the drawings of Fig. 3. The 
upper figure represents a complete con- 
denser, and the lower drawing is a sectional 
view taken on line 2—2. W.J. 


* British Patent 198,355, by C. E. Vawter. 


A Self-Contained Three-Valve Receiver, 


Through an unfortunate slip, the filament 
resistances employed in the Self-Contained Three- 
Valve Receiver dealt with in our last issue were 


described as being of the Burndept type. Whilst 


resistances ot any reliable make may be used, 
those shown in the illustrations are manufactured 
by the Igranic Electric Co., Ltd. 


— 
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THE POSSIBILITIES OF TELEVISION 


WITH WIRE AND WIRELESS.* 


The present position of the development of television is reviewed in the 


paper. 


The author describes in particular, a new device for analysing the 


image under transmission, and makes use essentially of a controlled cathode 


beam which is influenced by magnetic fields. 


The stage of development as 


considered along the lines described, indicates the almost insurmountable 
difficulties which have yet to be overcome though there is little doubt that 
television will some day be accomplished. 


By A. A. CAMPBELL SWINTON, F.R.S. 


E have heard a great deal 
recently about the possibility 
of distant electric vision, or 
seeing by wire or wireless, as it 
has been called, but so far as I am aware 
no practical method of real electrical tele- 
vision has as yet actually materialised. 

It is necessary to differentiate between 
what is meant by television and the tele- 
graphic transmission of pictures and photo- 
graphs. The transmission of pictures by 
telegraph is very old; the arrangements 
devised and actually put into use by Casseli, 
Bain and others, fifty or sixty years ago, are 
to be found described in most of the older 
books on telegraphy. More recently the 
transmission of photographs by wire or 
wireless telegraph with very considerable 
fidelity according to the methods devised 
by Korn, Belin, Thorne Baker and others, 
have arrived at a considerable degree of 
perfection. These methods, however, are 
not rapid, it usually taking several minutes 
to transmit a photograph that contains any 
considerable amount of detail, and in any 
case this is not television in the sense of 
what I wish to speak to you this evening. 

If you point a photographic camera and 
lens at any view or object, whatever is in 
front of the lens is depicted on the ground 
glass screen, and what I mean by television 
is some method whereby what is depicted 
on such a screeen, with any motions or 
other changes that there may be taking 


е A paper read before the Radio Society of 
Great Britain at an Ordinary General Meeting held 
on Wednesday, March 26th, at the Institution of 
Electrical Engineers. 


place, is electrically transmitted to a distance 
and made to reappear instantaneously on a 
similar screen at the distant station. 

Ideas for effecting this are by no means 
new. The earliest description of apparatus 
for this purpose that I know of is Carley's 
instrument for seeing by electricity, des- 
cribed in the now long extinct scientific 
periodical called“ Design and Work," for 
June 26th, 1880—44 years ago—the arrange- 
ment suggested being one with multiple 
wires such as I will refer to later on. 

The problem of distant electric vision is, 
in fact, an exceedingly difficult one, much 
more so than that of the telephone; for 
while, as we know from both the telephone 
and phonograph, the most diverse sounds 
that go to make up every description of 
music and articulate speech are capable of 
being resolved into a single more or less 
complicated curve, the principle involved 
being, in fact, the converse of the well- 
known mathematical conception known as 
Fourier's Theorem, we have, in the case of 
television, the additional factor of form or 
position ; indeed, we can consider the trans- 
mission of diverse sounds by the telephone as 
analogous merely to the transmission of 
diverse colours by our television apparatus. 
But while, in the case of the telephone, when 
we have transmitted the sounds we have 
finished what we have to do, in the case of 
television not only have the colours to be 
transmitted, or, in the case of monochrome 
television, the lights and shades, but these 
must, in addition, be distributed on a 
surface in their proper positions, so that the 
form of what we are looking at may be 
apparent to our eyes. 

C 
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Now, in considering in what way the 
problem can be solved, we naturally look 
around to find out whether we can learn 
anything in the matter from nature, and 
just as Reis and Graham Bell, in considering 
how to make a telephone, received much help 
by taking as a model the human ear, from 
which in fact, they adopted the expedient 
of the diaphragm, so we naturally turn our 
attention to the structure of the human eye. 

This organ, as everybody knows, consists 
of a camera obscura containing a lens 
whereby the image of what is looked at is 
thrown upon the retina, just as in a photo- 
graphic camera the image is thrown on 
the ground-glass screen or on the sensitive 
plate. The surface of the retina is connected 
with the brain through the optic nerve 
by means of a very large number of threads 
or fibres, each of which connects with a 
certain definite point on the retina, and 
thus, under the stimulus occasioned by light 
falling upon it, communicates to the brain, 
in mosaic form, a conception of the different 
portions of the image. 

Here at once is suggested a method of 
transmitting the image by means of a very 
large number of electric wires. 

As is well known to everyone who has 
had to do with the so-called process or half- 
tone blocks employed for the modern printing 
of illustrations, it is possible to represent 
pictures of every kind by a sufficiently 
large number of sufficiently small black 
dots on a white surface. When looked at 
from a distance at which the eye cannot 
distinguish the dots, the picture presents 
itself in a satisfactory manner to the ob- 
server. Furthermore, white dots on a black 
surface will do just as well if properly 
disposed. Imagine, then, that for our 
television receiver we have a black surface 
entirely covered by very minute electric 
lamps, each connected by a separate wire 
to the distant transmitter. The latter 
may consist of another surface entirely 
covered with small selenium cells, the 
electrical resistance of which is reduced if 
light falls upon them. Now, imagine that 
upon the surface composed of all these 
cells the image that is wished to be trans- 
mitted is thrown by a lens, just as the image 
is thrown by the lens of the eye upon the 
retina. Certain of the selenium cells on 
which a bright light falls will have their 
resistance lessened to a great extent. Others 
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on which the incumbent light is less strong 
will have their resistance reduced in a less 
degree, while those in the dark portions 
of the image will not be affected at all. Let 
us suppose, then, that these cells are con- 
nected by means of the numerous wires we 
have imagined each individually to one of 
the lamps forming the surface of the receiver, 
care being taken that each cell of the trans- 
mitter is connected to the correspondingly 
placed lamp of the receiver. Let us suppose, 
further, that the whole of these very numerous 
electric circuits are completed by a wire or 
by connection at both ends to earth, with a 
battery of suitable size interpolated. Then, 
with proper adjustment, we can arrive at the 
condition whereby the lamps which are con- 
nected with the selenium cells on which the 
bright portions of the image are thrown will 
light brightly ; those lamps that are con- 
nected with the cells on which the less 
brightly illuminated portions of the image 
fall will only reach semi-incandescence, 
while the remainder, connected with the cells 
in the dark portions of the image, will not 
light at all. Thus, we will obtain on the 
surface of the receiver a fairly exact re- 
production of the irhage thrown on the 
transmitter, a very granular mosaic it is true, 
but just as fine grained as we like to make it 
by multiplying the number of the lamps and 
wires and looking at it from a sufficiently 
great distance. 

The idea is old, being the same as that of 
Carley's instrument of 1880, and seems 
very simple, and it is only when we come to 
consider the fearful number of selenium cells 
at the one end and lamps at the other, and 
wires in between, to get any practically 
useful result, that we realise that the mere 
complication and cost of such an arrange- 
ment, if nothing else, renders it altogether 
impracticable. 

For instance, even if we go as far as only 
employing 10,000 each of cells, lamps, and 
transmitting wires, it is obvious that our 
image would only be made up of that number 
of bright or dark spaces, and that there 
would only be one hundred of them in a 
row to each side of thesquare of theluminous 
surface of our receiver. This would give an 
image of such very coarse grain in the case of 
an image of any useful dimensions as to be 
of very little value. 

The late Mr. Shelford Bidwell, who gave a 
great deal of attention to this subject, 


— 
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calculated that to give good close grain 
results on a surface of 2 ins. square would 
require 150,000 wires with their correspond- 
ing sets of transmitting and receiving 
apparatus at each end, while for very coarse 
results, about equal to the effect that one 
gets in the very coarsest process-block 
reproductions in the newspapers, about 
one-tenth of this number would suffice. 
Taking а medium number of 90,000 wires, 
he calculated that the whole apparatus 
and cables for a one-hundred mile trans- 
mission would roughly cost £1,250,000 ; or 
if the apparatus were to be triplicated in 
order to give coloured results by the three- 
colour process, the cost could be three times 
that amount. 


Obviously, figures such as these show that 
any method such as is described above is 
commercially out of the question, and it has 
therefore been the aim of a number of 
inventors during the past many years to 
devise some arrangement whereby the 
number of wires and the complexity of the 
whole apparatus could be reduced. One 
apparent method whereby the large number 
of wires could be done away with is by 
employing two synchronised revolving dis- 
tributors, such as are used in some forms of 
multiplex telegraphs, one at each end of the 
transmission line, which would simultaneously 
connect together each one of the transmitting 
cells and receiving lamps in turn through a 
single wire, the whole number being con- 
nected one after the other within the space 
of the one-tenth of a second which is the 
duration of human visual persistence. Here, 
again, when the matter is looked into, the 
impracticability of the method becomes 
apparent, as no mechanical apparatus, 
whether with revolving or with oscillating 
material parts that we can imagine, could 
be expected to execute with sufficient 
accuracy even 150,000 synchronised opera- 
tions per second, which, on the basis of 
the above figures, is the very minimum that 
we could do with to obtain satisfactory 
results. 

Then, Mr. Fournier d'Albe, the well- 
known inventor of the Optophone, has 
suggested an entirely new method of tele- 
vision, which was described in The Graphic 
for January 26th last. 

This, however, though exceedingly in- 
genious and interesting, does not depend 
for its operation on the principles of 
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synchronism, which is what I wish to pursue, 
so I will not say anything further about it. 

Another method which was, I think, first 
suggested about twenty years ago, but has 
cropped up several times since then, and has 
quite recently, indeed during the last few 
days, been described in an improved form 
by Mr. Nicholas Langer in The Wireless 
World and Radio Review for March roth 
and 26th, makes use of exceedingly minute 
synchronously oscillating mirrors at the 
transmitting and receiving stations, which, 
in connection with a single selenium cell 
at the transmitting end, and with a very 
high periodicity oscillograph, operated by 
the electric currents through the selenium 
cell at the receiving station, 1s designed to 
transmit images in the manner that is 
required. Here, too, however, in order to 
obtain satisfactory results, it would be 
necessary that material objects in the shape 
of the small mirrors should be kept oscillating 
in perfect synchronism at a rate of many 
thousands of oscillations per second, while, 
if I understand the apparatus correctly, 
the single selenium cell which is employed 
would have to change its resistance a 
hundred thousand or more times per second, 
and the receiving oscillograph would also 
have to operate accurately at frequencies 
of the order of this enormous magnitude, 
which, to judge from previous experience of 
apparatus of this character, are frequencies 
beyond what can be described as practic- 
able for instruments in which the oscillating 
parts are of a material character. 

About sixteen years ago it occurred to me 
whether one could not arrive at some better 
solution of the problem by the employment, 
of cathode rays. As we know from the 
ingenious oscillograph, invented 18 years 
ago by Braun, in which the curve of an 
alternating or oscillating electric current 
can be delineated on a phosphorescent screen 
in a vacuum tube, by the effect on the screen 
of the impact of a thin pencil of cathode rays 
which is deflected by the magnetic or electro- 
static field, produced by the current or 
oscillation in question, cathode rays, owing 
to their almost imperceptible momentum, 
can be made to move with a rapidity and 
accuracy that could not be expected from 
more material objects. 

In connection with a paper published in 
Nature, for June 4th, 1908, by the late 
Mr. Shelford Bidwell, from which some of the 
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figures I have given above are taken, I wrote 
a letter in that journal for June 18th, 1908, 
suggesting that this difficulty of obtaining 
enormous numbers of synchronised opera- 
tions per second could possibly be solved by 
the employment of two beams of cathode 
rays, one at the transmitting and one at the 
receiving station, synchronously deflected 
by the varying fields of two electro-magnets 
placed at right angles to one another, and 
energised by two alternating electric currents 
of widely different frequencies, so that the 
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November 7th, 1911, I have explained this 
idea more in detail, pointing out, however, 
that it was to be understood that my plan 
was an idea only, and that the apparatus 
had never been constructed. Furthermore, 
I explained that I did not for a moment 
suppose that it could be got to work with- 
out a great deal of experiment and probably 
much modification. It was, indeed, only 
an effort of my imagination, and could be 
useful merely as a suggestion of a direction 


in which experiment might possibly secure 


RECEIVER. 


Fig. |. The alternating current generators G and F oscillate the cathode beams emitted from B and B’ 

vertically and transversely. Cella in the screen J which are illuminated by the image, transmit potentials to 

the line wire which control the passage of the beam through the aperature О at the receiver. (The illustration ts 
from the author's address to the Röntgen Society in 1911.) 


moving extremities of the two beams would 
be caused to sweep synchronously over the 
whole of the required surfaces within the 
one-tenth of a second necessary to take 
advantage of visual persistence, and that so 
far as the receiving apparatus was concerned, 
the moving cathode beam would only have 
to be arranged to impinge on a sufficiently 
sensitive fluorescent screen and given suit- 
able variations in its intensity, to obtain the 
desired result. Since that date, in a Presi- 
dential address to the Róntgen Society on 


what is wanted. What, however, was 
claimed was, that so far as I was aware, it 
was the first suggested solution of the 
problem of distant electric vision in which 
the difficulty of securing the required ex- 
treme rapidity and accuracy of motion of 
the parts was got over by employing for 
these parts things of the extreme tenuity and 
weightlessness of cathode rays. Indeed, 
apart from the revolving armatures of the 
alternators employed for synchronisation, 
which present no difficulty, there was no 
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more material moving part in the suggested 
apparatus than these immaterial streams 
of negative electrons. Furthermore, as will 
be seen, only four wires, or three wires and 
earth connections at each end, were required. 

In the diagrammatic illustration Fig. r, 
which is from my 1911 Röntgen Society 
address, the transmitter is shown on the 
left-hand side and the receiver on the right- 
hand side. The transmitter consists of a 
Crookes tube A, fitted with a cathode B, 
which sends a cathode ray discharge through 
a small aperture in the anode C, the cathode 
rays being produced by a battery or other 
source of continuous electric current, giving 
some 100,000 volts. D and E are two 
eiectromagnets placed at right angles to 
one another, which, when energised by 
alternating current, will deflect the cathode 
rays in a vertical and in a horizontal direction 
respectively. 

The receiving apparatus consists similarly 
of a Crookes tube A' fitted with a cathode B', 
which, under circumstances to be further 
described, transmits cathode rays through an 
aperture in the anode C'. D' and E' are 
two electro-magnets placed at right angles, 
similar to those in the transmitter, the two 
magnets D and D', which control the vertical 
motions of the cathode ray beam being 
energised from the same alternating dynamo 
F, which has a frequency say of 10 complete 
alternations per second, while the other two 
magnets E and E', which control the 
horizontal movements of the cathode ray 
beam, are energised by a second alternating 
dynamo G, having a frequency of say 1,000 
complete alternations per second. 

In the receiver, H is a fluorescent screen 
upon which, under conditions to be further 
descnbed, the cathode rays impinge, and the 
whole surface of which they search out 
every tenth of a second under the combined 
deflecting influence of the two magnets 
D’ and E’, with the result that under 
these conditions the screen fluoresces with 
what appears to the eye as a uniform 
brilliancy. 

Similarly, in the transmitting apparatus, 
the cathode rays fall on a screeen J, the 
whole surface of which they search out every 
tenth of a second under the influence of the 
magnets D and E. Further, it is to be 
remarked that as the two magnets D and D', 
and the two magnets E and E' are energised 
by the same currents, the movements of the 
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two beams of cathode rays will be exactly 
synchronous and the cathode rays will 
always fall on the two screens H and J, 
on each corresponding spot simultaneously. 

In the transmitter, the screen J, which is 
gas-tight, is formed of a number of small 
metallic cubes insulated from one another, 
but presenting a clean metallic surface to 
the cathode rays on the one side, and to a 
suitable gas or vapour, say sodium vapour, 
on the other. The metallic cubes which 
compose J are made of some metal, such as 
rubidium, which is strongly active photo- 
electrically, in readily discharging negative 
electricity under the influence of light, 
while the receptacle K is filled with a gas 
or vapour, such as sodium vapour, which 
conducts negative electricity more readily 
under the influence of light than in the dark. 

Parallel to the screen J is another screen 
of metallic gauze L, and the image to be 
transmitted of the object N is projected by 
the lens M through the gauze screeen L on 
to the screen J, through the vapour contained 
in K. The gauze screen L of the transmitter 
is connected through the line wire to a 
metallic plate O in the receiver, past which 
the cathode rays have to pass. There is, 
further, a diaphragm P fitted with an 
aperture in such a position as, having regard 
to the inclined position of B', to cut off 
the cathode rays coming from the latter, 
and prevent them from reaching the screen 
H, unless they are slightly repelled from the 
plate O, when they are able to pass through 
the aperture. 


The whole apparatus is designed to func- 
tion as follows :— 

Assume a uniform bcam of cathode rays 
to be passing in the Crookes tubes А and A', 
and the magnets D and E and D' and E' to 
be energised with alternating current, as 
mentioned. Assume, further, that the image 
that is desired to be transmitted is strongly 
projected by the lens M through the gauze 
screen Т, on to the screen J. Then, as the 
cathode rays in A oscillate and search out 
the surface of J they will impart a negative 
charge in turn to all of the metallic cubes 
of which J is composed. In the case of 
cubes on which no light is projected, nothing 
further will happen, the charge dissipating 
itself in the tube; but in the case of such of 
those cubes as are brightly illuminated by 
the projected image, the negative charge 
imparted to them by the cathode rays will 
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pass away through the ionised gas along the 
line of the illuminating beam of light until 
it reaches the screen L, whence the charge 
will travel by means of the line wire to the 
plate O of the receiver. This plate will 
thereby be charged ; will slightly repel the 
cathode rays in the receiver; will enable 
these rays to pass through the diaphragm P, 
and, impinging on the fluorescent screen H, 
will make a spot of light. This will occur in 
the case of each metallic cube of the screen 
J, which is illuminated, while each bright 
spot on the screen H will have relatively 
exactly the same position as that of the 
illuminated cube of J. Consequently, as 
the cathode ray beam in the transmitter 
passes over in turn each of the metallic 
cubes of the screen J, it will indicate by a 
corresponding bright spot on H whether the 
cube in J is or is not illuminated, with the 
result that H, within one tenth of a second, 
will be covered with a number of luminous 
spots exactly corresponding to the luminous 
image thrown on J by the lens M, to the 
extent that this image can be reconstructed 
in a mosaic fashion. By making the beams 
of cathode rays very thin, by employing a 
very large number of very small metallic 
cubes in the screen J, and by employing a 
very high rate of alternation in the dynamo 
G, it is obvious that.the luminous spots on 
H, of which the image is constituted, can 
be made very small and numerous, with the 
result that the more these conditions are 
observed the more distinct and accurate 
will be the received image. 

Furthermore, it is obvious that, by em- 
ploying for the fluorescent material on the 
screen H something that has some degree 
of persistency in its fluorescence, it will be 
possible to reduce the rate at which the 
synchronised motions and impulses need 
take place, though this will only be attained 
at the expense of being able to follow rapid 


movements in the image that is being 


transmitted. 

It is further to be noted that as each of 
the metallic cubes in the screen J acts as 
an independent photo-electric cell, and 
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is only called upon to act once in a tenth of a 
second, the arrangement has obvious 
advantages over other arrangements that 
have been suggested, in which a single 
photo-electric cell is called upon to produce 
the many thousands of separate impulses 
that are required to be transmitted through 
the line wire per second, a condition which 
no known form of photo-electric cell will 
admit of. | 


Again, it may be pointed out that 
sluggishness on the part of the metallic 
cubes in J or of the vapour in K in acting 
photo-electrically, in no wise interferes 
with the correct transmission and ге- 
production of the image, provided all 
portions of the image are at rest. It is only 
to the extent that portions of the image may 
be in motion that such sluggishness can 
have any prejudicial effect. In fact, 
sluggishness will only cause changes in the 
image to appear gradually instead of 
instantaneously. 


Many modifications are, of course, possible 
in detail. For instance, the plate O of 
the receiver might perhaps be better re- 
placed by an electro-magnet or solenoid so 
arranged as to repel the cathode beam when 
energised, or conversely the electro-magnets 
D and E, and D' and E' might be replaced 
by plates which would deflect the cathode 
ray beam by electrostatic attraction and 
repulsion as is the usual arrangement in 
modern cathode ray oscillographs. Again, 
the somewhat crude form of photo-electric 
cell described, composed merely of insulated 
cubes of rubidium in contact with sodium 
vapour, might be improved upon. Indeed, 
it is highly probable that research will 
reveal much more sensitive materials, the 
use of which would vastly improve this 
part of the apparatus. 


Then instead of the alternating dynamos 
С and F giving sine form wave currents, it 
might be preferable to use revolving potentio- 
meters working on sources of continuous 
current, and so arranged as to make the two 
cathode ray beams move in parallel lines. 


(To be concluded.) 
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A complete service will be broadcast 
from St. Martin's Church, London, W., 
on the second Sunday in each month, 
at 8.15 p.m. 

e s LÀ э 

The Exeter Chamber of Commerce is 
petitioning the Post Otfice to arrange for 
the broadcasting of the daily prices on 
the commodity markets. 

LÀ s s s 

Captain P. P. Eckersley, Chief Engineer 
of the B.B.C., has been elected a Vice- 
President of the Radio Society of Great 
Britain. 

. . ә e 

The new Belfast Broadcasting Station 
(2 BE), will transmit on 435 metres, with 
a power of 1% k.W. 


s LÀ . 
Le Petit Parisien. 

The new French broadcasting station, 
Le Petit Parisien, now commences trans- 
missions at 9.30 p.m. (G.M.T.), on 
Tuesdays, Thursdays and Saturdays, on 
34C metres. 


Managers t. 

The rumours recently current that the 
Theatrical Managers’ Association was 
relaxing its ban in respect of broadcasting 
are strongly contradicted by Mr. Tom 
B. Davis, President of the Association. 
It is stated that the Association is as 
uncompromising as ever in its opposition 
to broadcasting. 


mateur Telephony. 

Mr. A. J. Dixon (6 PD), of Enfiekl 
Wash, Middlesex, has received a post- 
card from Mr. J. S. Dykes, of Skelmorlic, 
Ayrshire, reporting excellent reception 
of his telephony. 

It would appear that Skelmorlie is a 
good centre for radio reception, for Mr. 
Dykes states that since September he 
has logged 215 amateurs. 


Broadcasting Applause Cards. 

Although printed applause cards have 
been in vogue in America for a consider 
able time, they have not at present 


caught on“ in this country. A writer 
in the Daily Chronicle suggests their 
adoption by the B.B.C. and reproduces a 
specimen card, which permits the sender 
to register his opinion of a programme їп 
terms of Very Good," Fair, or 
" Rotten." Will the B.B.C. risk such 
frankness ? 


Hoaoar for Well-known Radio Ж 

Mr. E. F. W. Alexanderson, of alternator 
fame, has been awarded the Order of the 
Polonia Ке» ла. bv the Polish Govern- 
шеп, in recognition of his services іп 
connection with the erection of the new 
radio station near Warsaw. 


A Radio University. 

America has long been recognised as a 
home of ambitious schemes and the latest 
plan to be discussed in connection with 
educational broadcasting is sumciently 
characteristic. 

The idea is to form a Radio University, 
with 60,000 students as a humble be- 


I'hotopress. 


This is not a bird's-eye view. The photograph portrays a realistic model of the Nauen wireless station, 


showing the inner ring of masts. 
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ginning, though it is expected that the 
number will ultimately approach 160,000. 
Thirteen colleges and universities in the 
Eastern States have organised themselves 
into a division of the American Radio 
Relay League, with the object of pro- 
viding a radio chain of colleges to extend 
finally across the Atlantic and the Pacific. 
It is believed that the densely populated 
cities of the Eastern States will welcome 
this new avenue to higher education. 


U.8. Transmitter asks for Reports. 

8 XAQ is the call sign allocated to Mr. 
Harold Harvey, 2935, St. Paul Street, 
Baltimore, M.D. Any reports of 8 XAQ's 
signals will be welcomed at the above 
address, Transmissions are on a wave- 
length of 110 metres, with a power of 
100 watts and plate voltage of 1,500 volts. 


Broadcasting Grant of £300,000. 

Broadcasting is included in the Revenue 
Estimates for the year ending March 31st, 
1925. 

Provision is made for a grant to the 
British Broadcasting Company of £300,000 
{as compared with £30,000 for the current 

nancial year), equivalent to thc following 
proportion of the fees collected by the 
Post Oifice in respect of recciving licences : 
Broadcast and experimental licences, 
75. Od. for each licence; constructors' 
and constructors’ interim licences, 12s. 6d. 
for each licence. 


Schoolboys' Visit to 2 LO. 

A refreshing account of a trip to the 
London Broadcasting Station has reached 
us from a scholar of the Ponders End 
Technical School, who formed one of a 
party recently initiated iuto the mysteries 
ot broadcasting. 

In the transmitting room the Engineer- 
iu-charge explained how the current was 
amplified by means of four valves, their 
plate current being 10,000 volts, obtained 
by transforming 500 volts A.C. supplied 
by two generators in the basement. In 
the London Station, when a valve burns 
out, it is necessary to undo five connec- 
tions, catch hold of a red hot valve, care- 
fully fit another and reconnect. In the 
Company's other stations, it was ex- 
plained, the valves are situated in cages 
so that in the event of a burn-out, the 
valve is slid out and replaced by another, 
the connections being automatically 
made by clips at the back. 

Most fascinating was the control board 
in the simultaneous broadcasting depart- 
ment. It was stated that the engincer 
whoundertook the wiring of this apparatus, 
after completing his task, had taken a 
holiday for recuperation. 


4 КК. 

Hearing 4 KK calling CQ on March roth 
Mr. Alfred Cooper (2 OG), of Acomb, 
York, called up В #850, at Bonn sur- 
Rhine, regarding the identity of the 
station, and was informed that 4 KK is 
situated in Derlin. 


*' Chartered Electrical Engineer.” 

The Lords of His Majesty's Most 
Honourable Privy Council have allowed 
the adoption of the following Bye-law 
by the Institution of Electrical Engineers: 

“ Every Member and Associate Member 
is, and is entitled to describe himself as a 
Chartered Electrical Engineer, and in 
using that description after his name shall 
place it after the designation of the class 
in the Institution to which he belongs, 
stated in accordance with the following 
abbreviated forms, namely, M.I.E.E. or 
A. M. I. E. E. as the case may be." 


A Mistake. 


An error occurred in the advertisement 


of Messrs. The Bowver-Lowe Co., Ltd., 
appearing on p. xxii of our issue of 


March 26th. In the second paragraph of 
the advertisement the first sentence 
should read: Bowyer-Lowe Variable 
Condensers are characterised by ex- 
ceptionally low minimum capacity.” 


" Igranic " Variometers. 

In the Chancery Division on Fridav, 
March 28th, Mr. Justice Russell granted 
to the Igranic Electric Co., Ltd., an in- 
junction against the London Variometer 
Company restraining them from selling 
or offering for sale electrical apparatus 
under or in connection with any circular, 
notice or advertisement containing the 
word “ Ivanic,” or any other colourable 
imitation of the word Igranic." 


The Manchester Wireless Society. | 

With the idea of bringing membership 
within the reach of all interested in 
amatcur wireless, the Manche ter Wireless 
Society has reduced its subscription rate 
to 10s. 6d., and it is hoped that thereby 
its popularity will considerably increase. 
In an intervicw with a representative of 
the Manchester Guardian, Mr. Y. W. Р. 
Evans, the honorary secretary, pointed 
out that one of the main advantazes en- 
joyed by members was the opportunity for 
experimental transmission. The Socicty 
owns the call signs 2 FZ апа 5 MT and 
periodical calibration tests are being 
arranged on wavelengths varying from 
150 and 400 metres. 

The Society intends to appoint “ con- 
suls" in different districts, who could 
keep in constant touch with the members. 


Correction. 

In the article describing the electro- 
static microphone, bv E. К. Sandeman, 
which appeared in our issue o, March 26th 
last, an error occurred on page 787. 
The formula should read ( = CV = 
500 х 10-12 x 220 coulombs. 


Illicit Use of Call Signs. 

The call sign of Mr. Thomas Geeson 
(80), of Macclesfield, is apparently 
being misused by a transmitter in the 
Hove district. 

Mr. John Mayall (2 SD), of Gloucester, 
states that he has received several reports 
of the recent reception of his call sign. 
His station, 2 8D, has not been in opera- 
tion for six months and the call sign 
has evidently been appropriated by 
another transmitter. 

Information which may lead to the 
detection of the otfenders is welcomed. 


Dissatisfaction in Sheffield.. 

In a recent issue of the Yorkshire 
Telegraph and Star, a letter appeared 
over the name of Mr. F. Lloyd, purporting 
to voice the feclings of dissatisfied 
listeners in the Shettield area. The chief 
ground for complaint appears to be in the 
low power used by the Relay Station, 
and it is stated that the roo watts used 
is quite inadequate for the needs of 
crystal users. Comparisons are made 
with the Plymouth relay station, and 
the projected station at Leeds, the B.B.C. 
having arranged a power of 500 watts in 
the casc of cach. 

"A §00-watt station," concludes the 
writer, ''is for Shetheld a technical 
advisability, a good business proposition 
and an overdue realisation of the responsi- 
bilities of the B.B.C. to this important 
industrial area. The present station is 
to crystal users little better than an 
incitement to piracy." 


Change of Address. 

2JP, the experimental station of Mr. 
M. C. Ellison, is now situated at Brockfield 
Hall, Dunnington, York, having been 
removed from Huttons Ambo Hall, York. 
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Transmitter and Relay Section. 

Mr. F. L. Hogg (2 8H), the Highgate 
transmitter who has recently achieved 
remarkable success in communicating 
with American amateurs, opened an 
interesting discussion on Friday, March 
28th, before an informal gathering of 
members of the Transmitter and Relay 
Section of the Radio Society of Great 
Britain. Captain lan Fraser presided. 

Mr. Hogg dealt with the question of 
H.T. supply for valve transmitters, paying 
special attention to the less widely used 
but more economical methods of deriving 
power. The speaker referred to a useful 
method of balancing the earth afforded by 
the mains and the balanced earth һу 
means of a tuning inductance and series 
condenser placed iu the leads between the 
valve filament and the earth. When D.C. 
mains are used a step up may easilv be 
obtained by coupling up two small motors 
to operate a motor generator, and by 
connecting the output in series with the 
main supply. 

The D.C. Raiser, the T.V,T. unit and 
thc Synchronous Rectifier were all dealt 
with by Mr. Hogg. His condemnation 
of chemical rectifiers was warmly opposed 
by Mr. Hugh N. Ryan, and provoked a 
lively discussion. 

A mild sensation was provided when, 
several speakers having given their 
experiences in earthing an the borough 
mains, a member of the audience an- 
nounced that he was a borough supply 
engineer. He appealed to transmitters 
to avoid as far as possible the risk of caus- 
ing leaks by this method, which gave 
infinite trouble to the engincers concerned, 
and advocated the usc of a large condenser 
in the earth lead in order to obtain perfect 
iusulation. 


A Meeting of the Transmitter and Relay 
Section of the Radio Society of Great 
Britain, will be held at the Institution 
of Electrical Engineers at 6.30 p.m., on 
Wednesday, April roth, at which a dis- 
cussion will be opened upon Joer 
Transformer design.” 


^ 


Who is ZRBV ? 

A Melbourne reader reports that on 
Januarv 7th he picked up a C.W. station 
calling CQ de ZRBV. He believes that 
the station is not Australian. Informa- 
tion regarding ZRBV would be welcomed. 


French 8 AP. R 

Mr. J. J. Peugot, 8 AP, of Sous Roches, 
Audincourt, Doubs, welcomes reports on 
the reception of his signals (C.W. and 
telephony). Transmissions take place on 
тоо metres, with a power of 100 watts, 
almost daily, at 8 p.m. (G.M.T.), not 
9 p.m., as stated in a previous issuc, 
owing to the change in French time. 


Projected Australian Station. 

Tenders are invited by Sir Joseph Cook, 
High Commissioner for Australia, for the 
erection of a new radio station at Wave 
Hil, in the Northern Territory of 
Australia. The station will provide com- 
munication with Darwin, 350 miles 
distant, and Wyndham, a distance of зоо 
miles. 

The station must be capable of sending 
telegraphy and telephony. 


Broadcasting. 

The Canadian National Railways have 
completed arrangements for the establish- 
ment of a chain of seven wireless broad- 
casting stations across Canada, namely, 
at Montreal, Ottawa, Winnipeg, Saska- 
toon, Regina, Edmonton, aud Calgarv. 


— — — 
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R. d. B. Talk on Interference. 
The foltowing remarks occurred in a 
broadcast talk given by eA Maurice 


what we may call Nature’s little games 
with the ether, and are easily distinguished 
by intermittent clicks of varying in- 
tensity, sometimes resolving themselves 
into sounds like coals being emptied from 
a bag on to the telephone аргане ог 
into Ње loud er. 

: hissing 
sound and is generally broken up into 


out. It is due to high 
radio stations, but is only heard generally 
within a ten-mile radius of the station. 

“ A good thing to do f t affects your 
desired reception, is to place the crystal 
or valve in a se te circuit, which must 
be loosely cou magnetically with the 
aerial indaitsnpe. This is fairly effective. 
If the station you wish to receive happens 
to be approximately at right angles to the 
direction of the interfering station it will 
pay you to discard the outdoor for a frame 
aerial, fixing it in such a position that 
the ' mush" is inaudible. ; 

I would est to those transmitters 
who occasionally carry out telephony 

"transmissions that they state the wave- 
length on which they are working in order 
that those who are inadvertently receiv- 
ing them may know that it is due to the 
non-selective perties of their receiving 
apparatus, ind at the fault of the experi- 
menter transmitting." 


Sheffield and District Wireless Society.* 

A novel evening's entertainment was 
recently provided by a competition 
for short wave receivers. The task 
set was to make a two-valve receiver 
having a range of from 95 to 220 metres. 

There were six entrants, of whom 
five produced their sets for judging. 
Of these, two could not be got to work, 


Assistant Secre 


iety, pro- 
duced a Reinartz 


uner, which with the 


two valves allowed, obtained the first har- 


monic of the Sheffield Relay station on 150 
metres, at such strength that the whole 
roomful of people were able to hear 
the music from the telephones held in 
the operator's hands. These results 
were obtained on a temporary aerial 
about 18 ft. long, stretched across the 


room. : 
Hon. Sec., К. Jakeman, ‘‘ Woodville,” 


Hope, Sheffeld. 


A somewhat advanced lecture on 
Note Magnification” was А ie on 
Wednesday, March 19th, by Mr. C. W. 
Ives, followed by a most interesting and 
practical demonstration. The argument 
of choke and resistance v. transformer 
coupling was hotly debated, and a good 
atte of members and visitors 
loudly applauded him at its conclusion. 

A range of crystals, kindly loaned by 
Mr Hinderlich, was exhibited, and mem- 
bers were invited to bring along any 
specimens which materially differed 
from them for examination at the 
lecture on Crystals and their Character- 
istics,” to be given on js 2nd 
i 


Great interest was displayed in the 
forthcoming visits of parties of the 
members to 2 LO 


Particulars of membershi gladl 
furnished by the Hon. Sec., W. J. T. 
Crewe, The Dawn," 111, Prince's Park 


" commencing on а 


Avenue, Golders Green, N.W. rr. 


("Phone Hampstead 3792). 
Leicestershire Radio and Scientific 


Society. 

A fair number attended the first 
meeting of the Society in the new rooms 
on March 18th, 

Unfortunately it was impossible to 
deal with the subject of The Creed 
System,” as had been реи arranged, 
but the breach was ably filled by Messrs. 
Walker and Palmer, who carried out 
some interesting experiments. Some 
novel aerials were tried out with Mr. 
Walker's multi-valve set. 

Special attention is drawn to the 
Society's new address: Bank Building, 
3, Granby Street. All communications 


should be addressed to the Hon. Sec., 
os. W. Pallett, 
icester. 


111, Ruby Street, 


Who is it? A well-known per- 
sonality in radio circles as seen 
by a member of his audience. 


Manchester Wireless Society.* 

The following resolutions were passed 
at an extraordinary general meeting of 
the Society, held in the Council Chamber, 
Houldsworth Hall, Deansgate, Man- 
chester, on Friday, March 7th :— 

1. That consuls be appointed in 
each district to assist members 
and also to popularise the Society 

enerally. 

hat owing to the enormous 
increase in membership it is now 
possible to reduce the subscrip- 
tions forthwith. Members over 
the age of 17, 10s. 6d. per annum ; 
Juniors under that age, 5s. The 
entrance fee in both cases to be 
abolished. This will bring the 
membership of the Society within 
reach of all those interested 
in amateur wireless. 

3. That members be given the op- 
portunity of studying  trans- 
mission and be allowed to work 
the Society's apparatus under 
the supervision of a competent 
Operator. 

Tests will be arranged periodically, 
wavelength of 200 
metres and gradually reducing until 
the 100 metre mark is reached. Through- 
out these tests calibration waves will be 
sent out, allowing members to follow 
the tests and check adjustments. Speech 


LE 
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will also be transmitted at regular 
intervals. 

The Society is being assisted by Mr. 
S. R. Mullard, Vice-President (Mullard 
Radio Valve Co.), The Chloride Electrical 
Storage Co., and Mr. John Roberts, of 
Manchester. Reports will be welcomed 
from those who are interested in these 
tests, and full particulars can be obtained 
from the Hon. Secretary. 

The call letters of the Society are 
2 FZ and 5 МТ, which may be easily 
distinguished during the tests by the 
slow and deliberate morse which it is 
intended shall be used on these occasions. 
Particulars of a suitable receiving set 
with blue print are ‘being distributed 
to members desiring them, and already 
results are proving the popularity of 
these ET 

Hon. ., Y. W. P. Evans, 2, Parkside 
Road, Princess Road, Manchester. 


Liv Wireless Society.* 

On M 13th, Mr. Dan о, 
unr., A.R.A.M., Station Director of 
anchester Broadcasting Station, gave 
an interesting address on Broadcasting 
from Within." А short his of the 
station was given, together with details 
of its general layout and the positions 
of the orchestra and chorus to meet the 
special requirements of broadcast trans- 
missions. The Secretary was also in- 
formed of some of the treats in store 
for listeners-in to {һе Manchester 
programmes, 

r. Wood, the Station Engineer, also 
favoured the members with details 
of the transmitting apparatus. 

Hon. Sec., G. H. Miller, 138, Belmont 
Road, Liverpool. 


The Radio Society of Highgate.* 

Mr. P. R. Coursey, B.Sc., F.Inst.P., 
A.M.LE.E., President of the Society, 
gave а lantern lecture on Friday, 
March 21st, his subject being“ Modern 
Condensers and their Manufacture.“ 
After dealing brie"y with the theory 
of the action of a condenser, Mr. Coursey 
indicated the difficulties met with in 
designing condensers with a high power 
factor to withstand high pressures. 
Some interesting slides were shown, 
indicating the working of a mica mine 
and the transport of the raw materia! 
to the Dubilier Condenser Co.'s works 
in Shepherd's Bush, where the mica is 
split, guaged, sorted and tested for 
dielectric strength. The assembly of 
the small condensers used in wireless 
receivers, and the manufacture of grid 
leaks and anode resistances were followed 
step by step, special mention being 
made of the very thorough tests to which 
every condenser and resistance is sub- 
jected before leaving the works. The 
manufacture of various types of large 
condensers was then dealt with, and it 
was stated that the efficiency of these 
condensers exceeds 99.99 per cent. 
Mr. Coursey concluded his most interesting 
and instructive lecture by showing a 
few slides of the experimental trans- 
mitting station 6 XX, the station of the 
Radio Society of Great Britain. 

Hon. Sec., J. F. Stanley, B.Sc., A.C.G.I., 
49, Cholmeley Park, Highgate, N. 6. 


Clapham Wireless Society. 

Plans for a lecture and demonstration 
were discussed at a meeting of the Society 
held on March r2th. 

Several new members were enrolled, 
but there is still plenty of room for new 
comers. Full particulars of membership 
may be obtained from the Hon. Sec., 
M. F. Cooke, 13, Fitzwilliam Road, 
Clapham, S.W.4. 


Pudsey and District Radio Society. 

On Tuesday, March 18th, an interesting 
evening was spent in designing a receiving 
set for the Society’s use. 
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A number of valuable components 
bave been generously presented. The 
Hon. Secretary would be glad to receive 
lists and catalogues from manufacturers 
and dealers. 

Hon. Sec., W. С. A. Daniels, 21, 
The Wharrels, Lowtown, Pudsey, Lecds. 


Honor Oak Park Radio Society. 

On March r4th, at the headquarters 
of the Society, Mr. Lucie, of Messrs. 
Brown & Co., gave an informal but highly 
interesting lecture on Telephones and 
Loud Speakers. Mr. Lucie opened his 
remarks by refering to public opinion 
regarding these pieces of apparatus. 
In dealing with loud speakers the lecturer 
spoke about distortion due to horns, 
their size and shape, and explained the 
principal of the Frenophiene“ and 

'Crystavox." The mechanism of the 
latter instrument was passed round for 
iuspection. The lecturer also explained 
that a large number of the breakdowns 
in telephones was due to corrosion and 
not '' burnout.’ 

Hon. Sec., J. McVey, 10, Мб 


Yeovil and District Radio Society. 

The above Society has been recently 
formed and several meetings bave 
эол. held. Plans for organisation 
have n carried out and officers have 
been elected. Meetings have been ar- 
ranged for every alternate Wednesday 
evening at 7.30. It has been proposed 
to start a technical library and to install 
a receiving sct at an early date, several 
members in the mcantime having kindly 
offered to loan instruments. А series 
of lectures has been arranged for the 
future and the Conunittee will endeavour 
to cater for the beginner as well as for 
the more advanced amateur. Member- 
ship is rapidly increasing, and prospective 
members should communicate with thc 
Hon. Secretaries. 

Hon, Secs.: R. J. W. Marr, Kismet, 
Sherborne Road, Yeovil: W. J. Hall, 
B.Sc.Tech., Greenhill, Sherborne. 


Merthyr Radio and Scientific Society. 
At a meeting of the above Society 
held on March r1th, Mr. E. L. Jones, 
B.Sc., presiding, it was decided upon the 
proposition of Mr. Lewis W. Dixon 
Manager of the Merthyr Tydfil Electric 
raction Co., Ltd.), to hold an Exhibition 
of Wireless, X-ray and other electrical 
apparatus of the latest designs in order 
to encourage the study amongst the 
members. It was proposed by the 
Secretary that the Society should write to 
the B.B.C. putting forward a recommenda- 
tion that the Merthyr District ought to 
have a relay station. 
Information regarding the гын 
may be obtained of the Hon. Sec., W. T. 
Rees, 84, Brecon Road, Merthyr МП 


Smethwich Wireless Society. 

One of the most interesting events 
of the Borough was the 3rd Annual 
Whist Drive held on Saturday, March 15th, 
at the Smethwick Technical School in 
connection with the Smethwick Wireless 
Society. A large number were in at- 
tendance, amongst those present being 
Alderman G. F. Betts, J.P., and Councillor 
Beardmore. The drive proved a great 
success due to the initiative of the M.C., 
Councillor T. W. Evans, J.P. Wireless 
demonstrations were conducted on the 
Socicty’s apparatus and operated by 
Messrs. Grew, Wiggins and Lea. The 
Society is also indebted to the Cable 
Accessories Co., Ltd., and Harrisons, 
High Street, Smethwick, for the loan 
of apparatus. Towards the conclusion 
of the evening the Mayor gave a very 
interesting discourse on the utility 
of the Society, incorporating tbe appeal 
for new members. 


Hon. Sec, R. H. Parker, F.C. S., 
Radio House, Wilson Road, Smethwick, 
Starts. 


Northampton and District Amateur Radio 


iety. 

"Sound, as Applied to Wireless,“ 
formed the title of an excellent lecture, 
given on Monday, March 17th. Having 
dealt with the general principles governing 
the production of sound waves, by means 
of practical experiments, the lecturer 
procecded to demonstrate the laws of 
resonance. The limitations of loud 
speakers were next discussed, and the 
lecturer referred to the dithculties en- 
countered in constructing the ideal 
diaphragm.. Hc was of the opinion 
that the modern loud speaker should still 
satisfy all but the most critical as regards 
purity of reproduction. 

M Sec., S, H. Barber, M.B.E., 

, College Street, Northampton. 


Western Metropolitan Association of 
Affiliated Societies. 

A mecting of the Socicties comprising 
the Association was held at 2, ып 
Road, Earl's Court, on March 1oth. 

The Association received the report 


of Mr. Coote, the dclegate to the Annual , 


Conference, in which he intimated that 
the Association had received recognition 
and would henceforth be the Western 
Group. 

The meeting approved a set of rules 
for the working of the Association, 
after which the Executive were elected 
as follows: 

Chairman, J. H. Reeves, Esq. (Kensing- 
ton Radio Society) ; Secretary, L. Bland 
Flagg (Paddington W. and S. S.); Com- 
mittee, Miss Dicks (Ladies’ Lyceum), 
F. W. Coote (Willesden R.S.), J. 
Calcott (Harrow R.S.). 

Messrs. F. W. Coote and L. Bland 
Flagg were clected representatives to the 
General Committee of the R.S.G.B. 
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The Association now has 14 Societies 
as Members, and new Societies are re- 
quested to get into touch with the 
Secretary at the above address. 

Hon. Sec., L. Bland Flagg. 


Hampton and District Rad 

Lecturing before the 8 on March 
19th, Mr. Dye, B.Sc., described with tbc 
aid of diagrams, and also by the use of 
the actual apparatus, a most accurate 
means of wavelength measurement. 

Mr. Dye concluded by measuring thi- 
wavelength of 2 LO, and found it to be 
the same as usual, viz., 359.7. 

Hon. Sec., G. W. Thompson, 8, Percv 
Road, Hampton. 


West Bromwich Engineering Society 
(Radio on). 

On Friday, March 21st, Mr. G. B. 
Broughton, of the Hart ' Accumulator 
Co., Ltd., gave a highly interesting 
paper entitled, The Selection and Care 
of Electrical Storage Batteries for Wireless. 
Work," Councillor T. Wilson taking the 
chair. The paper was accompanied by 
a large display of cells and batteries, 
Mr. Broughton carrying out several 
instructive experiments. An interesting 
discussion followed, the lecturer answering 
many questions. 

Assist. Hon. Sec., H. C. Richardson, 
57, Birmingham Road, West Bromwich. 


EE 


trict. 

Mr J. R. Jeffree (5 FR), described his 
one-valve set on March zoth, demon- 
strating its 3^ wr a, of 2 LO, 6 BM. 
2ZY, 58C, 5N and 5 We. 
On the addition of pud magnifier-, 
five broadcasting stations were heard. 
on a loud speaker. 

Hon. Sec., Miss D. M. B. Cullis, 51, 
Quadrant Road, Thornton Heath. 


FORTHCOMING EVENTS. 


WEDNESDAY, APRIL 9th. 
Radio Society of Great Britain. At 6 p. m At the Institution of Electrical рип 


Informal Meeting. Mr. L. F. Fogarty, А 


M. I. E. E., will open a discussion on- e Lon 


of Rectified А.С. as a Substitute for Accumulators an Dry Batteries in есас 


Circuits.” 


Edinburgh and District Radio Society. At 8 p.m. At 117, George Street. Elementary 


Notes." By Mr. J. G. W. Thompson. 


Clapham Park Wireless and Scientific Society. At 8p.m. At 67, Balham High Road. 


Lecture: Long Distance Transmission.” 


Clapham Wireless Society. General Mecting. 


By Mr. F. L. Hogg. 


THURSDAY, APRIL 10th. 
Hendon Radio Society. At 8 p.m. At the Town Hall, The Burroughs, Hendon. Lecture : 
“The Measurement of Inductance and Capacity.” 
Sale and District Radio Society. At 37, School Road. Lecture by Mr. B. Ingleby. 
Blackpool and Fylde Wireless Society. Open Meeting. 


FRIDAY, APRIL 11th. 
Sheffield and District Wireless Society. At 7.30 p.m. At the Department of Applied 


Science, St. George's Square. Practical Work. 


Leeds Radio Society. At 7.30 p.m. At Woodhouse Lane U.M. Schools. Lecture: Tbe 


Electron Theory of Matter.” 


TURDAY, APRIL 


8A 
Southend and District Radio Society. At 2 


and Demonstration of Wireless Apparatus. 


12th. 
p.m. At the Boy’s High School, Exhibition 


Sale and District Radio Society. Second Exhibition of Amateur and Trade Apparatus. 


MONDAY, APRIL 14th. 
Ipswich and District Radio Society. At 55, Fonnereau Road. Lecture: Accumulators 


and Their Care." By Mr. F. Boddy. 


Sale and District Radio Society. At 37, School Road. Open Discussion and Experi- 


mental Work. 


Hornsey and District Wireless Society. At Queen's Hotel, Broadway, Crouch End, N.8. 


Lecture: Wireless Valves and Their Uses. 


By Mr. L. S. Harley, B.Sc. (By arrange- 


ment with the Mullard Radio Valve Co., Ltd.) 


—.— — — — —— а e- — — —— 0 
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1. AU questions are answered through the post. 


A selection of those of general interest 


ts published. 2. Not more than four questions may be sent in at any one time. 3. Every 
question should be accompanied by a postal order for 1/-, or 3/6 for four questions, and by a 


coupon taken from the current issue. 


4. A free coupon appears in the first issue of each. 


month, and tf this is sent in together with coupons from the three previous issues, the 
reader is entilled to have one question answered free of charge. 


* L.H." (Sudbury) sends in a diagram, with 
particulars of his reflex receiver, and asks 
how the selectivity and signal strength may 
be increased. 

The receiver has an untuned aerial circuit of 
30 turns, 4" in diameter. It would be better if 
the number of turns were reduced to 10 or 12. 
This alteration will give much better selectivity, 
and probably only a slight reduction in the signal 
strength. A reaction coil could be connected by 
breaking the wire which joins the anode terminal 
of the first valve with the primary winding of 
the transformer, and connecting a coil which 
could be coupled with the closed circuit coil. 
The high frequency transformer is tuned with a 
0-001 variable condenser on the primary side, 
and a 0-0005 on the secondary side. Results 
will probably be better if the number of turns 
in the transformer are increased, so that the winding 
may be tuned with 0:0002 uF variable condensers. 
Hard valves should be used in the note magnifier 
and the reflex amplifier. Try using an anode 
voltage of 100 to 120, with a suitable battery 
connected in the grid circuit. In the case of ordinary 
"R" type valves, a bias of two dry cells is 
satisfactory. 


" T.M.H." (St. Margarets) asks for diagram of 
a 3-valve receiver with which he will be able 
to receive several of the broadcast transmis- 
sions. He has a detector and note magnifier 
receiver. 

We you build a three-valve receiver 
having one stege of high frequency amplification, 
detector апа note magnifier. 'The diagram is given 
in Fig. 1. It will be noticed that the aerial coil 
is tuned with а 0.00076 variable condenser which 
may be connected in series or parallel. The coil is 
connected between grid and the positive side of the 
filament. This damps the aerial circuit a little and 
is beneficial. The anode circuit consists of а coil 
tuned with a 0.0002 variable condenser. The grid 
condenser and leak are joined in the usual way, the 
grid leak between the grid and positive L.T. The 
reaction coil is coupled with the tuned anode coil. 


Under ordinary circumstances oscillations will not 
be set up in the aerial circuit through wrong adjust- 
ments owing to the slight aerial damping introduced. 
. A cell is shown connected in the grid circuit of the 
note magnifier. An anode voltage of 70 will be 
satisfactory when dull emitter valves are used. With 
a receiver of this sort couple the reaction coil fairly 
closely with the anode coil and then tune the anode. 


Fig. 1. 


T.M.H. (St. Margarets). 
cuit for broadcast reception. 


А three-valve cir~ 


and aerial circuits together until a carrier wave is 
heard. Tune to the silent point and then reduce 
the reaction coupling until the speech is clearly 
heard. 


“ D.V.O." (London, N.W.2) asks if it is still 
necessary to connect the positive terminal of 
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the telephones to + H.T. when the telephones 
are connected in series with a crystal across the 
tuned anode circuit of an H.F. valve. 

Although the need for this precaution is not so 
great as when the telephones are connected directly 
in the plate circuit of а valve, yet we think that it 
would be advisable to take the trouble of connecting 
the telephones in the correct way, since а small 
steady current will flow through the windings if the 
crystal has a low resistance. There is no necessity 
to take precautions to neutralise the drop of voltage 
across the anode coil due to the steady plate current, 
as with the usual types of tuning coil this will only 
amount to a very small fraction of a volt. 


. H. S.“ (London, E.C.1) asks what weight 
of No. 47 S.W.G. enamelled wire would be 
required to wind a pair of telephones to a 
resistance of 4,000 ohms. 

The weight required would be 0.3 oz. It is not 
necessary to wind the telephones accurately to а 
given resistance, and satisfactory results will be 
obtained if you merely fill each bobbin full of No.47 
S.W.G. wire. In connecting up the coils, care 
should be taken that the magnetic sense corresponds 


|. | 
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Fig.2. B.C. (Ealing). 


with the polarity of the permanent magnets in the 
earpiece. 


“ Т.Г. (Swansea) asks if it would be possible 
to control the voltage applied to the grid of a 
valve by inserting a variable resistance in 
series with the grid cells. 

This method of varying the grid voltage would 
not be practicable, since in order to obtain an 
appreciable change in the voltage between grid and 
filament, it would be necessary to use a variable 
resistance comparable to the grid filament resistance 
of the valve. The only method of obtaining a 
continuously variable voltage would be to connect 
a potentiometer across the grid battery, and to 
connect the sliding contact to the grid circuit and 
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the positive side of the grid battery to — L.T. In 
practice, however, such an adjustment is hardly 
necessary, and it will be found sufficient to adjust 
the grid voltage by varying the number of grid cells 
in the circuit. 


B. C.“ (Ealing) wishes to make a unit receiver 
and proposes to commence with a tuner and 
detector unit. 

The diagram of the two units is given in Fig. 2. 
The third unit shows the connections of a note 
magnifier in case you wish to add one at a later date. 
A 0.001 uF aerial condenser is connected in series 
with the aerial coil which is the top one in the 3-coil 
holder. The centre coil is tuned with а 0.0005 иЕ. 
variable condenser and connected to terminals С, F. 
The detector valve is joined in the usual way with 
the reaction coil coupled to the closed circuit coil 
The L.F. unit consists of an inter-valve transformer 
with the valve, filament resistance, and terminals. 
It is connected up to the detector unit as indicated 
in the diagram. 


“ W.A.” (Edinburgh) asks why the use of a 
series aerial tuning condenser of high value 


DETECTOR 


A two-valve receiver built on the unit system to permit future extension. 


does not reduce the efficiency of the receiver 
to the same extent as it would if it were connec- 
ted in parallel with the A.T.I. 

The voltage across the ends of the A.T.L, and 
consequently the signal strength obtained, depends 
upon the total capacity in parallel with this coil. 
When the aerial tuning condenser is connected in 
series, the effective capacity across the A. T. I. is 
considerably less than the capacity of the tuning 
condenser, since the effective capacity is made up 
of the combined capacities of the aerial itself and 
the tuning condenser; thus, if the capacity of the 
aerial is, for the sake of example, 0.0005 uF, and if 
the tuning condenser has the same value, the 
effective capacity in parallel with the A.T.I. will be 
only 0.00025 uF. 


Digitized by Google 
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THE NAME TO KNOW IN RADIO 


Result of 
15 Years’ 
Experience 


oes ! јео 
Grandpa's Choice. 


Grandpa now neglects his evening paper—a surprising fact, 
because with him it was almost a fetish. Someone brought home 
Brandes, and the clarity with which he gets the Broadcasting, the 
meiodious tones ensured by their“ Matched Tone" feature, 
claim his fervid interest. I here he sits, with a finger in the bowl 
of a half-filled and forgottea pipe, oblivious to our entreaties. 


PRICE 25/- 


British manufacture (B.B.C. Stamped) and conform to ail new 
licensing regulatims. Manufactured ly Brandes Limited at 
Brandes Works, Slough, Bucks, 


BRANDES LIMITED 


Walmar House, 296, Regent Street, W.! 
'Phone—Mayfair 4208-9 Trade enquiries invited 
Glasgow —47, Waterloo ot. Newcastle—5/6, Post Ottice Chambers 


| CMatched ‘Tone 


TRADE MARK 


Radio Headphones 
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Makers 


of 
History 


SPECIFICATION :—RANGE.  Upwards of 300 miles. 
Numbers of our customers regularly receive American 
broadcasting stations, and while we do not guarantee 
this, it affords a good idea of the capabilities of this 
instrument. 
SELECTIVITY. It is possible with this receiver to 
eliminate the local station and bring in other British 
and Continental telephony. 
SIMPLICITY. A novice can master the operation in 
a few minutes. 
QUALITY. АП Henderson products are made of the 
best materials obtainable. Apart from valves and 
batteries, the instrument is guaranteed for two vears. 
INSTRUMENT ONLY, with coils for 
British broadcast reception (carriage paid 
in Gt. Britain ..` .. §10:10:0 
INSTRUMENT COMPLETE with all 
accessories, including Batteries, Tele- 
hones, Aerial Equipment and D.E.3 
Valves (carriage paid in Gt. ЖҮЗӨ 
£18 : 10 : 
The above prices include Marconi Royalty 
and B.B.C. Tariff. Write for our List К!7. 


TRADE TERMS ON REQUEST. 


Manufacturers— 


W. J. HENDERSON & Co. 


351, Fulham Rd., South 
Kensington : S.W.10 


Nearest station, Earl's Court or South 
K ensington. Bus Routes 31, 14, 96, 


'Phone—KENSINGTON 8983. 


* Wireless" for Sark 


FIRST INSTALLATION YESTERDAY 


Sark was yesterday provided with 
yet another link with the outer world, 
when Mr. K. Munro, of Bordage 
Street, installed the smaller  island's 
first wireless set. The installation was 
fitted to the order of Mr. Albert Falle, 
of Beauregard, Sark, and consists of 
one of the well-known Henderson two- 
valve receivers with two-valve ampli- 
fier—four valves in all, complete with 
headphones and loud speaker. Two 
aerials were erected, one at the Pavi- 
lion and the other at Beauregard it- 
self, thus allowing the set to be used 
at either place. By four o'clock in the 
afternoon, with the assistance of Mr. 
A. McCarthy, Mr. -Munro had com- 
pleted the work, which һай been 
watched with keen interest by many 
people. 

The installation was completely suc- 
cessful, and before the evening was out 
all the British Broadcasting Stations, 
as well as the Ecole Supérieure, Paris, 
had been tuned in with results which 
delighted the many inhabitants of Sark 
who on that occasion made their first 
acquaintance with the magic of wireless 
telephony. 


(Extract by permission of the Guernsey 
Star,“ February, 1924.) 


APRIL 9, 1924 


APRIL 9, 1924 


THE WIRELESS WORLD AND RADIO REVIEW 6: 


Radio Society of Great Britain. 


ANNUAL CONFERENCE OF AFFILIATED SOCIETIES. 


(Concluded from page 34 of previous issue.) 


fund. There are now something 
like 600,000 holders of licences and ou 
can look upon a colossal number like 
that as a high potential source of L.S.D. 
With rs. from each of them we could start 
with a fund of £15,000, but even if we 
did not get subscriptions from the in- 
dividual members, but dealt with the 
matter through the affiliated societies 
there are p societies and if we took an 
average of 100 members per club we could 
start with a sum of /10,000 or {£15,000 if 
each member undertook to ect 105. 
Our idea is that we should establish 
а fund of £50,000 for the advancement of 
radio research, but we say that if such a 
fund is raised it is not for us amateurs to 
spend it. We should ask eminent radio 
scientists to see that the money is spent 
roost wisely. If we got such a fund it 
would enormously ance the prestige 
and status of the experimental wireless 
amateur. The Derby Club thinks it is 
desirable and I shall be pleased to hear 
what others have to say about the matter 
and we hope that you will co-operate with 
us. 


Mr. Matthews (Birmingham). 

This matter has been discussed by the 
Rinningham Club Committee and they 
are in favour of the idea. I have no in- 
structions, however, to pledge Birmingham 
in any way. I am here for information 
on the matter. 


Mr. Betis (Leyton). 

The Leyton Radio Association has also 
discussed the matter fully and is in 
favour of it. 


. Stanley (Eastern Metropolitan Group). 

The Eastern Metropolitan Group sup- 
port the idea in theory but as we have very 
little detail with regard to it we feel we 
cannot do much until we know what the 
money is going to be for. At present 
there is the Radio Research Board and 
a great deal of experimental work is 


of such a as that now proposed may 
provide someone with a '' cushy job for 
a little while, and not much work would 
be done. At the same time, if some 
Gud auppoet ik Falling that, perhaps 

support it. ili t, ps 
the General Committee might draw up 
some scheme which would usefully employ 
thisfund. Then some of the Groups would 
uo doubt be able to support it. 


A Delegate ton). 
Can the 8 221 us if there are 


any Government funds available for this 
purpose to-day, because the sum of /15,000 
mentioned by the delegate from Derby 
seems to me hopelessly inadequate to 
емту out any experiments whatever. 
Another Society with which I am con- 
nected obtained {40,000 or £50,000 out 
nf the Government on condition that we 
raised {6,000 ourselves, and that money 
ts being used for research work to-day. 
If we could get £30,000 or £40,000 from 
the Treasury use a portion of it to 
endow research laboratories then some 
thing might be done. 


Mr. Dixon (North Middlesex). 

I hope to see such a fund established, 
but the thing would be to keep it for the 
amateur. ith all due respect to our 
friend from Derby I would not agree to 
having the fund administered by eminent 
radio experts because the amateurs 
x коне this subject from a totally 
di nt point of view to the high 
authorities referred to. With the greatest 
respect to the eminent authorities who 
are here this evening I must say that it 
appears to me that their minds are 
trained in a certain groove, whereas the 
amateur comes to the matter with a totally 
different outlook. It is true that he stag- 
gers through it sometimes, but very 
often he hits upon the right way of 
doing things, aud therefore I think we 
should keep this Fund for research 
work by the amateur exclusively because 
it would probably help to elucidate many 
problems which are not yet solved. 

After further discussion The 
said : I am sure that very few people here 
would object to such a Fund being raised 
and used provided machinery could be 
found for doing the work efficiently. It 
must not be spent mainly in othce ex- 

and station It must be spent 
on objects worthy of the scheme. These 
are points which will have to be threshed 
out by those in charge of the Fund. I 
belicve the Derby Society regards itself 
as the centre of the movement and would 
probably wish to run the thing as its own, 
with the support of this Society. 1 do 
not think the Derby Society is proposing 
to hand over the running of the business 
in any sense to the Radio Society. 


Delegate (Derby). 

If I might explain. I believe there arc 
some 200 athliated societies out of the 
300 which are in existence and we have 
been in communication with the remainder 
who for the most part have agreed to 
support the Fund provided it is got up 
by the Societies and is not associated 
with an ticular association such as 
the Radio iety of Great Britain. Our 
opinion at the moment is that the Fund 
would have to be on a county basis and 
not run by the R.S.G.B. 1 do not approve 
the suggestion that the Fund should be 
used solely for amateurs. We put it on a 
higher plane and would prefer that the 
money was spent for the advancement of 
radio science generally. 


The 

Someone asked me what Governinent 
funds are available. The Radio Research 
Board exists solely for wireless research and 
it makes grants for researches by private 
individuals as well as by the Services. Its 
grants for private individuals, however, 
are only made when the research is 
definitely stated. Then the private indi- 
vidual is responsible to the Radio Research 
Board in all matters respecting the publi- 
cation of results. The Board can very 
rarely give support to what you may call 
imaginative investigations. As regards 
other researches than wireless, the funds 
are mostly now granted by the Depart- 
ment of Scientific and Industrial Research. 
Under this body industrial research 
associations are formed for various in- 
dustries—there are 20 or 30 of them 


now—and the Government provides funds 


. on what is known as the £ for £ basis, and 


the Associations adininister these funds 
in the way they think best. These are all 
the resources available just now from the 
Government for private rescarches, apart 
from the Royal Society's Fund, which is 
about £5,000 a year, which has been 
distributed by the Royal Society for many 
‘ears for the p of research work. 
he only thing we can do, 1 think, is to 
express our cordial support and wish the 
ру Club the best of luck. We are not 
asked to run the thing at the present 
moment for the reasons you have heard, 
but we can, if the Derby Society clect, 
pass a resolution approving the scheme 
and suggesting that they kcep in close 
touch with the General Committee on the 
matter, and that the General Committee 
be asked to support it. I take it that the 
Derby Society will be satisfied with that ? 


A Delegate (Derby). 

Certainly. It was a great surprise to 
us to find so many societies were not 
athiliated, 


The 
Many of them do not fulfil the con- 
ditions. They must have 30 members. 


A Delegate (Derby). 

We think this Fund may bring all the 
Societies together, The Fund could 
certainly be invested. 


e 

I will propose from the Chair that this 
meeting approves cordially of the aims of 
the Derby Wireless Club and wishes them 
every success, and asks the General 
Committee and the Derby Wireless Club 
to keep in close touch on the matter. 

The motion was agreed to. 


A Delegate (Derby). 

I beg to thank the delegates very much. 
We have had а large number of sugges- 
tions by letter, all of which will help us to 
work out a scheme. We have not worked 


one out yet. 


STANDARDISATION OF WIRELESS 
APPARATUS AND PARTS. 


There is not much to report concerning 
this matter. I have had a letter from the 
British Engineering Standards Association 
and they require that all parties interested 
in the subject of standardisation should 
be represented on the Committee when it 
is formed by them. In order to get it 
formed, we shall have to make application, 
in conjunction with the manufacturers 
through their Association, to the British 
Engineering Standards Association, saying 
that we want standardisation to 
effected and that we are willing to co- 
operate on a Committee which they will 
form to carry out standardisation. That 
is as far as the matter has gone. As far as 
1 can make out, that Committee will be 
formed next month and then it will 
probably sit weekly, and you may expect 
to get some results. Undoubtedly it will 
be very useful to everyone, manufacturers 
and users, and to the radio systems and 
the industry generally. 


D 
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Mr. Reeves. 

I should be pleased to sell a considerable 
amount of apparatus at about one-third 
what I paid for it. I think there are very 
few here who can say that during the 
course of the year they do not put aside 
something each year to provide for this. 
Grid leaks which are supposed to be 
2 megohms are anything from 8 to 1,and so- 
called 0.0005 condensers often are 0.0003. 
Standardisation does not mean mercly 
inaking parts which fit exactly. When we 
buy a coil we hope it will fit comfortably 
into its holder but we do get a lot of 
hopeless stuff which is not up to standard. 
1 am speaking personally because that is 
one of my ambitions. I want it to be 
possible to go into a shop and ask for a 
certain marked condenser or grid leak or 
auything else and feel confident that it 
will be reasonably within the limits it is 
supposed to be. That is a thing which we 
can only get, however, with the support 
of everyone. ]t will be a matter which 
will be brought before the General Com- 
mittee, I hope very soon, and I hope the 
General Committee will take it up with 
the Radio Society and that the inatter 
will be pushed forward in every possible 
wav. 


A Delegate. 

I should like to say that standardisation 
will not protect you m the way Mr. Reeves 
seers to think in getting a 5 inegohm grid 
leak which is not a 5 megolun grid leak. 
You get standard specifications for all 
sorts of things issued bv the British 
Enginecring Standards Association but 
they are no guarantee of quality. They 
are only a guarantee of diinensions, and 
therefore 1 do not think that the question 
of the capacity of a condenser or the 
resistance of a grid leak comes in at all 
in the ordinary way with standard 
specifications. 


Mr. Stanley. 

The British Engineering Standards 
Association has two distinct  specifi- 
cations ; one for qualitv and the other 
for dimensions. 


The Chairman. 

I ougbt to tell you that the Council 
nominated its Standardisation Coininittee 
representatives at its last meeting. Ihe 
gentlemen who will represent tbe Radio 
Society on the Committee which. the 
British Engineering Standards Association 
wil appoint are General Holden, Mr. 
Reeves, Mr. Carpenter and Mr. Stanley. 
The Chairinan is General Holden and the 
Secretary is Mr. Reeves. The manufac 
turers have to appoint their own represen 
tatives and we understand that this is 
now being done. 


AMATEUR TRANSMITTING LICENCES 


The Chairman reported the position 
with regard to obtaining amateur trans- 
mitting licences. 


OTHER PROBLEMS. 


The Chairman, dealing with other 
matters to be taken in hand by the 
Radio Society and the General Committee, 
said: We have to deal with the people 
who use non-radiating aerials with huge 
currents, and therefore make them 
radiate, and also the people who send out 
gramophone records which really perform 
no service to the owner and are a nuisance 
to other people. We have got to tackle 
that whole problem of the legitimate or 
legitimate use of transmitting facilities. 
‘Jhere is a great deal of work of this nature 
Lefore the General Committee and 
anyone who has any suggestions to make 
we bope will write to the Secretary of 
the General Committee. 

Another matter to be reported is that 
the Broadcasting Company and ourselves 


have been co-operating during the last 
six months or more in endeavouring to 
trace down the sources of disturbance 
to broadcast programmes. The Company 
has sent us, since the beginning of last 
November, copies of many letters of 
complaint which they have received. 
We have analysed them for November, 
December and January. I did it myself 
on one occasion, and Mr. Child went 
through the papers again and we tried 
to scc how much of the disturbance to 
programmes was due to the experimenter. 
It was clear from these complaints that 
78 per cent. of them were due to oscilla- 
tion by beginners listening in to the 
broadcast programmes, not the trans- 
mitter or the experimenter. I think about 
3 per cent. were due to intentional oscilla- 
tion; I2 per cent. appeared to be due to 
luterference by transmitting stations, 
including Government and commercial 
Stations, and about 1 per cent. appeared 
to be due to intentional interference 
by transmitters; finally 6 per cent. 
appeared to be due to various other 
causes not wholly connected with 
wireless, like switching. tramways, and 
things of that kind. Thus there is only 
12 per cent., or 16 per cent. at the most, 
that can concern us. We cannot be 
held responsible for learners using valve 
sets unconsciously in an oscillating 
condition, but we can assume some 
interest in the 16 per cent. of disturbances 
due to transmitters. Of that 16 per cent. 
something like 10 per cent. must be due 
to Government stations or commercial 
Stations, with or without hannes 
(laughter), and therefore we, as amatcurs, 
are left with about © per cent. to account 
for. It is that © per cent, which we must 
try and tackle durtng the coming year, 
and we can pass the task on to the 
General Committee as soon as it has got 
started. 

‘This is the last matter I have to report 
to you, and I will now ask if there are 
any other matters which any of the 
delegates desire to raise. 


NEWSPAPERS AND 
ARTICLES. 


Mr. Matthews (Birmingham). 

А point has conie before the Birminghain 
Club as to general newspapers publishing 
misleading information on wireless cir- 
cults, some of which will oscillate violently. 
These articles give no hint whatsoever 
of the oscillating properties of these 
circuits, and we thnk it is a matter 
which ought to be tackled in some form. 
А very bad case ts now before us of an 
article published in a l al paper 
at the end of January. The matter ie 
been reported to the Broadcasting 
Company, and they asked me to mention 
it at this Conference. A certain trades- 
man in Birmingham 15 selling all the parts 
and pushing them for this local 
paper circuit, and we are being 

owled down. 


A Delegate. 

I am Secretary of the East Anglian 
Society, and owing to complaints 
we thought we would have a portable 
station to take about the district and try 
and see if we could find anything ont. 
We already had ап experimental licence, 
but asked the Postmaster-General for 
permission to use a portable station. 
We were then told that a new licence 
would be issued for another 10s., but we 
are not going to send it. 


Mr. Child (Golders Green). 

l am very glad to hear that someone 
has refuscd to pav monev to the Post 
Othee. I asked formally a little while 
ago for permission to conduct experi- 
ments in conjunction with the Radio 
Society to send messages, if possible, 
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across the Atlantic. I was to provide the 
power and the apparatus, but the Post 
Oce asked for £4 тоз. I have refused 
to pay it, and 1 have a letter saying that 
because 1 have refused to pay it they 
bave withdrawn the permit. That is 
sufficient for me to go on with. They are 
still trying to get the money, but they will 
not get it if I can help it, and I am hoping 
that the Radio Society will back me up 
and see that they do not get it. 


Mr. Taylor. 

There is one point upon which I should 
like, if possible, to get some information 
from Lancashire members. Three or 
four months ago it was stated that 2 U8 
had been heard in Manchester. Owing 
to the distance we doubt very much 
whether it is this station's transmissions 
that have been heard in Manchester, 
aud we are wondering whcther someone 
is using our call sign illegitimately or 
whether the Post Оћсе has inadvertently 
allotted the same call sign to another 
transmitter. 


Mr. Dixon (North Middlesex). 

Could the Society do anything to stop 
spark transmitters, because this is an 
intolerable nuisance. You are asking a 
distant station, and you suddenly hear 
a nearby neighbour start up with spark 
transmission. If it is possible to shut 
down all spark transmission I think it 
should be done. 


Mr. Coursey. 

At a mecting of the London trans- 
mitters held some time ago under the 
auspices of the Society, members volun- 
tarily bound themselves not to use 
spark transmission. The matter will 
probably come before the Transmitter 
and Relay Section with a view to getting 
some such agreement all over the countrv. 


The Chairman. 

] suggest that these complaints should 
be brought to the notice of the Secretary 
of the “ranemitter and Relay Section. 
It will then be for the General Committee 
to take it up from the national point 
of view, and the Council will then act. 


Mr. Sutton. 

1 have a licence for spark transmission, 
but I have not used it for years, and I 
should not think of doing so now. Could 
this Conference suggest to the Council 
of the Radio Socicty the desirability of 
taking the step of asking the Postmaster- 
General to withdraw all spark licences. 


Mr. Dixon (North Middlesex). 
І shall be pleased to second that. 


Mr. Child (Golders Green). 

] do not thiuk, as a inatter of general 
policv, it would be wise on the part of 
a bodv like this to suggest that the 
Postmaster-General should withdraw any- 
thing. 1 quite agree about the nuisance 
from spark transmission, but I think 
it would be a mistake for us to ask for 
limitations or to prevent anybody from 
using a spark transmitter. We must 
bear in mind that in some research work 
going on at the present time spark trans- 
mitters must be used. I do not see any 
objection to a spark transmitter if it is 
well tuned. Then the spark transmitter 
is no worse than any other transmitter. 
The matter should be lett to the Trans- 
mitter and Relay Section to regulate 
the wavelengths on which spark trans- 
mitters should work. 


Mr. Sutton. 
In face of that, I will not move my 
resolution. 


It was agreed to refer the matter to 
the Transmitter and Relay Section. 


A cordial vote of thanks to the Chairman 
closed the Conference. 
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Components are known to procure this 
result for the Amateur. 
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THE BROADCASTING HANDICAP. 


By THE EDITOR. 


HE dissemination of news by wireless has always been regarded as one of the 

most important services which a broadcasting organisation can perform for the 

benefit of the general public, and unless we are mistaken, when broadcasting first 

developed on a national scale in America even more attention was paid to providing 
a really efficient news service than to making use of the microphone as a means of providing 
public entertainment. . 

. One of the outstanding advantages which wireless broadcasting has over any other 
means of communicating news is due to the almost total absence of delay in communicating 
the intelligence to the general public. Music can wait, speeches can wait, but news, if it 
is to be appreciated by the public, must be communicated with a minimum of delay. 

Broadcasting in this country is now a national institution and the public is not really 
interested in the question as to whether it is run as a monopoly by one company or an 
association of companies, provided that they enjoy the utmost benefit which- this new 
development of science can provide, even though some other industries might have to suffer 
through competition with broadcasting which might result. 

Some time ago the organisers of broadcasting in this country experienced a good deal 
of difficulty as a result of the attitude adopted towards broadcasting by interests in the 
musical profession. Many of these difficulties have now been surmounted. Even where 
competition has come about it has been recognised that it is necessary to bow to the 
inevitable in the interests of development and new enterprise. 

There is still, however, an outstanding obstacle to progress in broadcasting in this 
country in the attitude of the general Press towards the broadcasting of news. So strong 
was this opposition at the time that the Broadcasting Company's licence was drawn up 
that a clause was introduced limiting the Broadcasting Company in respect to the trans- 
mission of news items and in which they might broadcast matter to be supplied by 
recognised press associations. 

No restrictions of this kind have been imposed in establishing the broadcast service in 
the United States. In this country, too, we believe that the Broadcasting Company is 
not prevented from making its own arrangements to collect news for broadcast, but if this 
is the case it would seem that there is some lack of enterprise on the part of the officials of 
the Company. "Whatever the cause of the present poorness of the broadcast news service, it 
is deplorable, and steps should be taken at an early date to effect a remedy. 

It is only necessary to mention the recent case where the result of the boat race was 
broadcast ds a news item hours after everyone interested had been able to obtain the 
information from other sources. 

Broadcasting must be developed in all possible directions and the public have the right 
to demand that this should be done. If other industries or enterprises have to suffer 
somewhat through the competition then let it be so. History shows that in no other 
direction has development in any public service been hindered out of consideration for 
existing but inferior services. Hansom cabs in London were all very well in their day 
but it would be difficult to find justification for retaining them and suppressing the 
introduction of taxi-cabs. Yet this may be cited almost as a parallel to the present 
deadlock in the matter of the broadcasting of news. 
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EXPERIMENTAL 


DIRECTION FINDING STATION. 


The first of its kind, this article gives detailed instructions for the setting 
up of an experimental direction finding station suitable for amateur use. 
The design has been speciallv considered to suit the conditions usuallv 


met with when installing wireless equipment in the home. 


All necessary 


data is included and easv modifications can be made according to circum- 


stances. 


Articles under this heading in the two previous issues of this 


journal deal in detail with all the theoret'cal considerations involved. 


By R. KEEN, B.Eng., A. M. I. E. E. 


It is not proposed to give anything in the 
nature of dimensioned working drawings of 
the individual pieces of apparatus, but some 
suggestions will be found in Figs. 16 and 17 
as to the lines on which to start out in con- 
structing a set to work on the circuit just 
described. The windings and other details 
given below have been taken from a set 
having a waverange of approximately 300 to 
800 metres, but can be modified to include 
the amateur transmitting range with slight 
alterations to some of the windings, or by 
the use of the two or three range variable 
condensers now on the market. If the 
frame be mounted 
a low building the central spindle may 
be of steel or brass tube, which will 
allow the lead from the gauze, and also the 
two pairs of leads from the frame, to be 
brought down inside it, and the lower end 
must be provided with a footstep bearing 
and a handle for rotating the frame. It is 
an advantage to make the frame removable, 
because prolonged wind and rain will ruin 
anything in the nature of a temporary 
structure. The scale should be marked in 
degrees from o to 359 in a clockwise direction, 
wireless bearings always being measured in 
Degrees East of True North." The double 
pointer can be made from sheet metal and 
clamped on to the spindle in such a way as 
to allow of rotation relative to the spindle 
when calibrating. These are all simple 
mechanical details, ideas for the construction 
of which will readily occur to the reader. 

The frame, 3 ft. square, may be wound 
with 6 turns and about } in. spacing between 
them. Various numbers of turns may be 
tried but the frame should not be made 
much larger or it will be unwieldy to handle 
—particularly in a wind. Two leads 


above the roof of 


from the centre of the frame winding 
come to a variable air condenser of 
ооот mfd. capacity (maximum), and 
from the extremities of the frame 15 
another twisted flexible pair to the primary 
of the open aerial coupling. This winding 
is on an ebonite former 13 ins. in diameter, 
and is in two equal sections as shown in 
Fig. 17, each consisting of 20 turns of 
No. 20 D.W.S. copper wire. The leads 
from the centre of the primary sections had 
better be taken through holes in the former 
and brought out through the inside so as to 
prevent any chance of a section being shorted. 
А layer of empire cloth or paraffin waxed 
paper is placed over the primary to a thick- 
ness of about 1/16th of an inch, and on this is 
wound the secondary. The exact number of 
turns wil depend upon the frame dimen- 
sions and its height above the ground and a 
number of other factors, but it may be made 
of 160 turns of No. 32 D.W.S. copper wire, 
and provided with tappings at points 
corresponding to IO, 20, 30, 40 and 50 turns 
from each end. It is advisable to provide 
these tappings at each end so that in stepping 
down, say, 20 turns, 10 turns may be taken 
from each end, thus maintaining the sym- 
metry of the secondary with respect to the 
two sections of the primary. The jigger is 
165 turns of No. 22 D.W.S. copper wire on a 
I$ in. former, which should be mounted at 
right angles to the open aerial coupling so as 
to avoid any mutual induction between them. 
The jigger primary may be wound over the 
secondary with a layer of insulating material 
in between, as in the case of the open aerial 
coupling, and this winding would consist of 
about 70 or 80 turns of No. 22 D.W.S. 
copper. Tappings for varying the coupling 
must again be arranged symmetrically, for if 
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secondary which is joined to the B or fila- 
ment terminal of the amplifier. The jigger 
condenser for a 3oo to 800 metre range, 
with the above-mentioned secondary winding, 
should have a maximum value of about 
o'oo1 mfd. The resistance for stabilising the 
phasing of the open aerial may be made from 
Eureka, or some similar high resistance wire, 
and should be. wound non-inductively by 
using a flat strip instead of a cylindrical 
former, the non-inductive effect not being 
obtained by the common process of doubling 
back the wire, as this introduces a large 
capacity between the ends. In the present 
case the resistance should have a maximum 
value of about 6,000 ohms, capable of being 
varied in steps of roo ohms. No. 44 Eureka 
wire has a resistance of approximately 
90 ohms per yard, but the wire is delicate to 
handle, and reference should be made to a 
good handbook on the construction of 
wireless apparatus as to the best methods 
of making this resistance or any other parts 
of the apparatus which present difficulties. 
The apparatus can be mounted on an ebonite 
or wooden base, and it is advisable to keep 
the whole set reasonably compact, or the 
screening box will be rather large. The 
valve amplifier used must, of course, be 
adapted to the wave range over which it is 
desired to work, and it will be found better 
to use a fairly high magnification. 

Having wound the two sets of couplings 
and the resistance and erected the frame, 
preliminary tests may be made before the 
apparatus is mounted or permanently con- 
nected up. First of all buzz the jigger and 
frame aerial circuits separately, and ensure 
that they cover the desired waverange, and 
then connect up the amplifier and get buzzer 
signals on 600 metres, the open aerial 
coupling coil being disconnected. Ship 
stations should be heard, and choosing some 
station which is working traffic, note care- 
fully whether the points of minimum signals 
are crisp and exactly opposite one another 
on the scale. If the minima seem indefinite 
or are not opposite, make sure that there is 
the shortest possible connection from the 
coupling coil mid point to earth. The earth 
lead should not be more than 6 or 8 ft. 
long, and should be connected to a sheet of 
metal about 3 sq. ft. in area, and buried. 
If this does not give sharp minima, try the 
effect of a grid condenser as in Fig. 6, or else 
put the complete receiving instruments in a 
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metal screening box which has a lead 


soldered to it so as to make a good earth 
connection if required. With a set exactly 
as described in this article, the writer found 


that the best minima were obtained with the 


apparatus, including batteries, in a sheet iron 
box not connected to earth, the mid-point of 
the coupling coil being soldered to this 
screen, and this arrangement is accordingly 
shown in Fig. 17. The box was about 
3 ft. by 2 ft. by 1 ft. 6 ins., and it was found 
permissible to have one side open and the 
tuning condensers outside, but a number of 
different arrangements must be tried until 
the best minima are obtained. 


Now connect one end of the open aerial 
coupling coil to earth, the other end being 
connected to the open aerial, via the open 
acrial tuning inductance, of about 1,500 mhy. 
(maximum), and set the frame in the position 
of minimum signals from the station on 
which tests are being made. Any signals 
heard are due to the open aerial effect, 
and the tune must be adjusted by means 
of the variable inductance until these 
signals аге a maximum. The finer the 
tappings, the better for this purpose. Next 
insert the resistance and try to picture 
just what is happening when the frame is 
rotated. We are adding to the figure eight 
diagram a circle the size of which we do 
not know at all accurately, and the resulting 
diagram may be any one of the series 
shown in Fig. 12, and may also have in- 
definite minima if the tune of the open aerial 
circuit is not approximately 600 metres. 
It is almost certain, however, that on 
turning the sense pointer first to one and 
then the other position at which minimum 
signals were heard on the simple frame, the 
signals at one position will now be found 
to be much louder than at the other. This 
is promising, and the procedure now is 
to set the pointer at the weak direction, 
and then to try various values of the open 
aerial inductance, coupling coil and resis- 
tance until the best heart-shaped diagram 
is obtained. Take care that the open 
acria] coupling coil is placed at the bottom 
of the open aerial circuit. If the resistance 
be connected between the coupling coil 
and earth, the potential of the coil will be 
raised above that of the frame coupling 
coil and there will be capacity coupling 
between them. 

If the heart-shape reception is. required 


APRIL 16, 1924 


simply for sense determination, there is, 


of course, no necessity to go to great trouble 
to obtain a perfect heart-shaped diagram 
since, so long as the sense pointer indicates 
a definite inequality in signal strength under 
the conditions mentioned above, this gives 
all the information required. With a simple 


set of this kind, however, it is possible to 


get a perfect heart-shaped diagram, and is 
lack of 


well worth trying, although 
space unfortunately makes it impossible 


Pen 


THE WIRELESS WORLD AND RADIO REVIEW 69 


or some other available source. Also mark 
accurately the position of the D.F. and join 
all the stations to the D.F. by fine straight 
lines. Through the position of the D.F. 
also draw a line due North and South and 
note that if meridians are not shown on the 
map, it is mot safe to assume that the sides 
of the sheet are due North and South. 
From this meridian through the D.F., now 
measure off, with a protractor, the angles 
clockwise from the direction of true North, 
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to go into further details on this point. 
So long as unilateral reception has been 
definitely accomplished, the apparatus, so 
far as direction finding is concerned, may 
be wired up, and is ready for calibration. 

The first requisite is a fairly large map on 
which scales of latitude and longitude are 
marked, and which includes a radius of 
100 miles or so from the place where the 
D.F. station is to operate. On this map 
are plotted the positions of all the trans- 
mitting stations which are heard, their 
positions being obtained from the Year 
Book of Wireless Telegraphy and Telephony 
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of all the transmitting stations plotted. 
The process of calibrating consists in taking 
bearings on as large а number of stations 
as possible and comparing the observed 
bearings with those measured from the map. 


Until the pointer of the D.F. is fixed in the 


correct position on the spindle it 1s, of course, 
impossible to take any true bearings, but, 
clamping the pointer in any position what- 
soever, take a number of bearings and tabu- 
late the results against the true bearings in 
the way illustrated in the following example. 
Suppose that the station has been erected 
somewhere in Surrey, and the exact position 
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has been plotted on a map of the South of 
England. The true bearing of North Fore- 
land station (GNF) has been measured 
to be 884°. On tuning the station in 
and rotating the frame with the switch on 
“ D.F.” it may be found that one minimum 
is at about 25°, and if it is not very 
crisp take swing bearings between, say, 
I5? and 35? and note the exact angles 
at which the signals seem of equal strength, 
the mean of which is the required angle. 
If the minimum is fairly definite, the 
swings may be made smaller than this 
and a little practice will soon show the best 
and quickest way of getting the result. 
Next rotate the pointer through 180° and 
examine the other minimum in the same 
way, the reading of which should be 205° 
if no vertical is present. If there is 
vertical, the second minimum may be 
found to be 207°, which is 2° away 
from the exactly opposite angle, and if 
nothing can be done to improve this it 1s 
permissible to split the difference between 
the two minima and call them 26? and 206? 
instead of 25° and 207°. If the reason for 
this is not quite clear it should be sketched 
out on paper, when the whole operation will 
be easily understood. To determine which 
of the two minima is to be written down 
as the beanng, switch over to ''Sense, 
and using the sense pointer (which is at 
right angles to the D.F. pointer), examine 
the two directions and note which one 
coincides with the minimum of the heart- 
shaped degram. (This is, of course, a 
purely arbitrary point, but it is usual to 
work on the minimum in commercial 
stations, and so it has been followed in this 
case.) If the minimum is in the 206° 
direction, write this angle down as the 
observed bearing of GNE, and continue to 
carry out this operation for as many stations 
as are in range and tabulate all the observed 
bearings against the true bearings measured 
from the map. On looking down this list, 
the first station, GNF, is found to be 
actually 884°, whilst his observed bearing 
15 206°, which means that the pointer 
must be rotated on its spindle through 
206° — 881^ = 117}° in an anti-clockwise 
direction {о make the D.F. register his 
true bearing. Before doing this, however, 
find the complete list of errors, which may 
not all be quite the same owing to a large 
variety of causes which produce inaccuracies. 
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It will be found, of course, as a rule, that all 
the bearings are wrong by about the same 
amount, and the pointer can then be swung 
through such an angle that as many as 
possible of the observed bearings are correct 
or else so that it is correct in some special 
sector in which it is particularly desired to 
work. If all bearings in a certain sector are 
incorrect by a definite amount and the 
remainder are right, an error chart may be 
prepared and a correction applied whenever 
bearings are taken in this direction. 

In taking these calibrating bearings it is 
important that the work should be carried 
out during the daylight hours and not 
within about an hour of the time of sunset. 
As soon as the light begins to fail, minima 
may become indefinite and bearings are 
uncertain, and may vary several degrees 
from their normal value, continuous wave 
stations being worse in this respect than 
spark, however. Another point to bear in 
mind is that the bearings of stations, as 
measured on the average map in the way 
mentioned above, are not strictly correct, 
and should not be used for distances much 
greater than roo miles. Special maps or 
calculation of the great circle angle should 
be resorted to for long distance work. 

А single D.F. station will, of course, only 
indicate the direction, and not the position, 
of a transmitting station, and if the latter is 
required, then two D.F.s must be used, 
situated a distance apart which is com- 
parable with the distance of the station to be 
observed, so that simultaneous bearings 
may be taken which, when plotted out on a 
map, should intersect at the position of the 
transmitting station. These bearings, or 
position lines," should intersect as nearly 
at right angles as possible for the greatest 
accuracy, and it will be clear that the more 
acute their angle is the greater will be the 
error in position for a small error in the 
observed bearing in either case. Long 
distance position finding 15 therefore almost 
ruled out for the amateur, except by the use 
of synchronised watches, in the case of two 
stations situated many miles apart or by line 
telephone or wireless communication. For 
instance, two D.F.s a mile apart taking 
bearings on a station 60 miles away would 
only perceive one degree difference in bearing 
under {Бе most favourable conditions and 
as the errors of the set may easily exceed 
this figure it would clearly be absurd to 
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attempt to plot such results. This is an 
exaggerated case, but illustrates the point. 

When some success has been attained with 
the D.F. in the open, experiments should be 
carried out such as the wilful introduction 
of vertical and the erection of the frame 
close to buildings, wires, etc., so as to 
observe just what effects are to be expected 
in these circumstances, and whether any- 
thing can be done to eliminate them. Later 
the frame may be tried indoors, but owing 
to the gas and water pipes, electric light and 
telephone wiring, and the general masses of 
brick and stone, it is very unlikely that 
accurate D.F. work will be possible. The 
heartshaped diagram, however, will be found 
a valuable adjunct to a broadcast receiver 
with which a frame aerial is used when, 
owing to the fact that a jamming station is 
in exactly the opposite direction from the 
broadcast transmitter, the simple figure eight 
diagram is useless. 

Such, then, is the outline of how a simple 
radio compass may be made and the owners 
of a small group of such stations might, if 
suitably organised, get a great deal of 
entertainment and also interesting technical 
information, by locating users of intensive 
reaction in their neighbourhood. The 
stations would log all sounds heard, together 
with the exact time and observed bearing, 
and then the results would be compared later 
and plotted out on an ordnance survey map 
of the neighbourhood, which may be pur- 
chased for a shilling or two. In doing this, 
it must be borne in mind that in every case 
two bearings will be obtained, one corre- 
sponding to the broadcast transmitter, and 
the second one to the receiving aerial, 
which is radiating and giving the beat effect 
or howl. (The writer is not advocating that 
any action should be taken in the above case. 
Anyone who, on the strength of bearings 
taken on a home-made D.F., tells а perfect 
stranger that his receiver is oscillating 
should be prepared for all eventualities !) 

No sooner, however, does one start on 
serious directive reception than a multitude 


THE WIRELESS WORLD AND RADIO REVIEW 71 


of fascinating problems begin to present 
themselves which are never met with in 
ordinary non-directional reception. Some 
of these points have been cleared up, and 
information is available in text books on the 
subject, but a number remain which still 
deserve attention. Amateurs can do quite 
useful work in the systematic observation 
of, say, the apparent variation in bearing of 
fixed stations round about the time of sunset 
and during the dark hours. It is not 
uncommon to find, under certain con- 
ditions, the bearings of a continuous wave 
station wander 20? or 30° away from 
its correct value, and cases are on record in 
which far more violent variations have 
occurred. It is also exceedingly interesting 
to note that these swings in bearing have 
often been observed to coincide exactly 
with the periods of fading in signal strength, 
and all these “ night effect” phenomena 
may be observed on a carefully erected and 
calibrated rotating frame circuit having the 
appropriate wavelength range and a shielded 
local oscillator tor C.W. reception. There are 
also many other points, such as the way the 
times of variation of a given transmitting 
station’s apparent bearing will differ for two 
D.F. stations a mile or two apart ; the mini- 
mum and maximum distances between trans. 
mitting station and D.F. at which variations 
are noticed; the value of the heartshaped 
diagram of reception fot detecting night 
effect conditions, and so on. А number of 
articles have appeared on these matters, a 
list of which will be found in the chapter on 
Night Effect in the present writer's book 
on Direction Finding, * and the whole 
subject bristles with similar problems, which 
will be found to hold the attention of anyone 
who dips into this branch of reception, long 


after the rather amusing broadcast 
detective " work mentioned above has been 
forgotten. 


* ** Direction and Position Finding by Wireless,” 
by R. Keen. (Wireless Press). 
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Back view showingLtarrangement of components, terminals and wiring. 


FOUR-VALVE EXPERIMENTAL RECEIVER. 


By J. C. MAcvIE 


(Concluded from page 39 of previous issue.) 


THE H.F. CouPLING UNITS. 

I. Transformer. This has proved the 
most stable, efficient, and selective coup- 
ling of all, and after many experiments 
with different windings, the following one 
was decided upon for broadcast and ship 


Fig. 7. The H.F. coupling units. 


reception. The former is one of the standard 
four-pin variety, and is 2 ins. in diameter, 
with a groove 3/16in. wide and 7/16 in. 
deep turned in its edge. The primary and 
secondary each consist of 76 turns of 
No. зо S.C.C. wire, wound in opposite 


directions, with a double layer of empire 
tape between them. The ends of the windings 
are soldered to the pins on the base of the 
former in such a manner that, when plugged 
into the sockets on the panel, the following 
connections are made, IP to +H.T., 
OP to plate of H.F. valve, IS to grid ‘of 
rectifier, OS to —L.T. (via potentiometer 
slider). 

This transformer, in conjunction with the 
0:0003u4F variable condenser, gives sharp 
tuning and very good amplification between 
300 and 600 metres. 


TUNED ANODE COIL. 


This is wound on a similar ebonite former 
to that already described, the winding, 
of course, being a single coil having its ends 
soldered to the pins which plug into sockets 
A and B, with an additional connection 
made underneath the former between the 
pins which plug into A and С, t.e., from the 
plate of the H.F. valve via the grid con- 
denser to the grid of the rectifier. 
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Eighty turns of No. 26 D.C.C. wire on this 
former give good amplification and sharp 
tuning from 300 to 600 metres, whilst a 
former 2} ins. in diameter, groove } in. wide, 
and gin. deep, wound with 250 turns of 
No. 32 enamelled wire, gives good results 
between approximately 2,000 and 3,000 
metres. In ordinary circumstances resistance 
capacity coupling is used on all waves 
above 1,000 metres. 


THE RESISTANCE UNIT. 


This is a small ebonite panel lin. thick, 
3 ins. long, and 13 ins. wide, in the centre 
of which are mounted four valve pins 
which plug into the H.F. coupling socket. 
At each end on the upper surface are two 
brass spring clips, which hold a cartridge- 
type resistance of 60,000 ohms. The two 
pins which plug into the sockets A and B 
are connected to the two spring clips, the 
extra connection to the pin fitting into the 
socket C being made as in the case of the 
anode inductance. | 

The cartridge-type resistance is an ebonite 
tube, 2 ins. long and } in. external diameter, 
fitted with brass end plugs, and filled with a 
mixture of graphite and chalk powdered 
together. The correct proportions of graphite 
and chalk are found by trial under working 
conditions, and it may be mentioned that 
it 15 not at all difficult to make very efficient 
resistances in this way. 


Tur SHORT WAVE REACTION COIL. | 


This is so constructed that it may be 
plugged into the two valve sockets above 
the H.F. coupling and swung into any 
desired position over the anode inductance 
or transformer in use. The former is a thin 
ebonite ''spool" having a centre rin. in 
diameter by iin. thick, its cheeks being 
two inch discs of 1/16in. ebonite, one 
(the upper) of which is extended to the 
shape seen in the diagram (Fig. 8A) in order 
to accommodate the knob and spindle. 

The plug is a small bar of 1 in. ebonite, 
Zin. wide and 14 ins. long, into which are 
screwed two valve legs ў in. apart. Midway 
between these valve legs a 4B.A. clearance 
hole is drilled, and a 4B.A. screw, r in. long, 
passing upwards through this bar carries 
the extension of the former and a small 
ebonite knob on its upper end. A 1 in. ebonite 
collar is used to raise the former to the 
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necessary height for it to clear the trans- 
former when swung across it, and a spring 
washer under the head of the 4B.A. spindle 
provides sufficient tension to hold the 
coil in any desired position, and at the same 
time allows a smooth and easy movement 
when the knob is turned. The construction 
and assembly of the coil and plug will be 
more clearly understood on reference to 
the sketch (Fig. 8B). The reaction coil 
itself has 65 turns of No. 3o S.C.C. wire, 
the ends of which are connected to the 


. KNOB. BUSHED 48А 


EBONITE COLLAR 


SPRING WASHER 


~VALVE PIN 


8) 


Fig. 8. 


Short ware reaction coupling coil. 


valye pins by short lengths of very light 
“ flex." 


THE POTENTIOMETER. 

An ebonite tube r in. in external diameter 
and 4 ins. long is wound full of No. 4o 
enamelled Eureka resistance wire, leaving 
lin. clear at each end. Two ebonite end 


pieces support a standard ꝗ in. square 
brass rod, 41 ins. long, and a standard 
slider-knob and plunger makes contact 


along the resistance coil, a narrow strip on 
the top of which has been carefully scraped 
free of enamel. In order to economise 
in space the potentiometer is screwed to 
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the baseboard of the set, end-on to the panel. 
A in. brass rod, one end of which is screwed 
into the "slider knob," projects through 
a hole in the face of the panel, and is fitted 
with a small ebonite knob (seen immediately 
to the right of the eleven-stud switch in 
the photograph). Adjustment of the poten- 
tiometer is effected by drawing out or 
pushing in this knob. In practice, a move- 
ment of about one inch over the negative 
end of the resistance has been found 
sufficient. 


RECTIFICATION. 


Grid Condenser.—Capacity 0:00024F, made 
of two pieces of copper foil with overlap 
of two square centimetres, separated by a 
piece of mica approximately 0-002 in. thick, 
and clamped between two pieces of jin. 
ebonite. 


Grid Leak.—A variable grid leak is 
used, and has proved very useful when 
experimenting with certain continental 
valves as rectifiers. 


The Crystal Detector, seen in the photo- 
graph, is only used for reception of 600 metre 
spark and local broadcasting when no 
accumulator is available. 


Low FREQUENCY AMPLIFICATION. 


Two stages of low frequency amplification 
are available, the switching arrangements 
being very simple, as will be seen from the 
circuit diagram. (Fig. 10.) 

The L.F. transformers used are of French 
manufacture, having a turns ratio" of 
three to one. Across the primary winding 
of each transformer a о:оог uF condenser 
is connected, these being identical in con- 
struction with the grid condenser already 
described, except that the copper foils 
overlap ten square centimetres. 

The transformers are mounted on an 
ebonite shelf supported by two 2 ins. 
iron shelf brackets on the back of the panel. 
This shelf stands 14 ins. clear of the panel, 
and leaves room for the mounting of four 
standard filament resistances on the panel 
itself. 


Amplifier Switches. Four knife switches 
are used, of the single-pole double-throw 
type. The particular ones used were altered 
slightly, so as to occupy less panel space, 
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by reducing the length ot the blade 
to 18 ins., and drilling a new pivot hole. 


TELEPHONE CIRCUIT. 


So that either high or low resistance 
telephones could be used, and in order to 
avoid an unsightly collection of terminals 
on the panel, four ex-W. D.“ telephone 
jacks were screwed into the panel, and all 
telephone cords and loud speaker fitted 
with plugs. Two of the jacks are wired so 
that H.R. telephones may be plugged 
direct into the plate circuit, but on with- 
drawal of the plug a telephone transformer 
is automatically brought into circuit (via 
the inner contacts on the jack), the remaining 
two jacks for L.R. telephones being con- 
nected across the secondary of this trans- 
former. (Fig. 9.) 


10 Pcare 


мА. ЦА. 


Fig. 9. Switching for 
H.R. or L.R. telephones 
by means of break-jacks. 


THE TELEPHONE TRANSFORMER. 


This is an auto-transformer very similar 
to one described some time agoin The Wireless 
World and Radio Review.* The core is made 
up of a bundle of soft iron wires 3 in. in 
diameter and 3 ins. long, enclosed in a 
fibre tube à in. external diameter and 3 ins. 
long, to which are fitted two in. ebonite 
cheeks 23 ins. square. This “ bobbin” 
may be secured to a wooden spindle with 
a crank for winding, and the ends of the 
windings brought out through small holes 
drilled in one of the cheeks and soldered 
to small brass 6B.A. screws, situated close 
to the holes, for convenience in soldering 
heavier connecting wires. The windings. 
are of No. 38 enamelled wire, four ounces 


* Page 314, December Sth, 1923. 
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of which are wound on first and the 
ends brought out to two of the terminal 
screws. After covering this winding with 
two layers of empire cloth, one more ounce 
of wire is wound on in the same direction, 
the final connections being made as shown 
in the diagram (Fig. 9), t.e., the whole five 
ounces serving as the primary, but only 
the last ounce wound on functions as the 
secondary. With care, this auto-transformer 
is easy to construct, and works remarkably 
well with 120 ohm telephones. 
THE VALVE PLATFORM. 

The valve holders are set on a narrow 
ebonite shelf behind the panel, and 13. in. 
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strips at the back edge of the baseboard, 
and, since the photographs were taken, 
extra terminals for H. T. and grid bias 
batteries have been added. 

Both condenser dials, the variometer 
and long wave reaction controls are fitted 
with aluminium screening discs which are 
connected to earth, as also are the iron 
shelf-brackets and cores of the L. F. trans- 
formers. 

The wiring is carried out entirely with 
No.. 16 S. W. G. tinned copper wire, leads 
being kept as short as possible, well spaced, 
and all bends “ rounded off right angles. 
With regard to spacing the wiring, it might 
be mentioned that there is nothing to be 


TELEPHONES 
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64410 150 


Fig. 10. Circuit diagram showing H.F. switching. The switching of the telephones 1s omitted here and given 


wn 


windows cut in the latter and covered with 
copper gauze enable the brilliancy of the 
filaments to be observed from the front. 
These copper gauzes are held in position 
by flat aluminium rings screwed to the face 
of the panel by 6B.A. screws. The valve 
shelf measures qi ins. by IZ ins., and is 
supported on two iron brackets which hold : 
it rin. clear of the back. An aluminium 
strap secures a 24F Mansbridge condenser 
for the H.T. battery to one end of this 
shelf. 


GENERAL NOTES. | 
The aerial, earth, H.T. and L.T. terminals 
are mounted on narrow vertical ebonite 


Fig. 9. 


gained by spacing wires across which large 
condensers are connected, but it is important 
to keep all grid and plate leads well apart. 

All connections are soldered, of course, 
and as at first an annoying crackle in the 
telephones was traced to Fluxite remaining 
around some switch connections, the whole 
panel was literally swamped with methylated 
spirits and cleaned up with a small mop 
brush. 

Results with the receiver are good with 
almost any type of valve, though for 
economy in filament heating current D.E.3 
type dull emitters are used. 

Three standard dry cells have been running 
four of these valves for a considerable time 
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now without showing much sign of exhaustion 
and the valve appears to function equally 
well as a rectifier or as an amplifier in both 
high and low frequency stages. 

Nothing exceptionally remarkable in the 
way of results is claimed for this receiver. 
All the B.B.C. stations and School of Posts 
and Telegraphs in Paris can be received 
on the short wave section, at comfortable 
strength, using one H.F. and detector 
valves only; although when using this 
single circuit tuner it is very difficult to 
tune out the local broadcasting station 
(one mile away) on the lower broadcast band 
of wavelengths. 

Amateur transmissions, 600 metre coast 
stations, and ships all come in well, using 


/ 
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the same combination of valves. On long 
waves, aerial reaction and the detector 


valve alone have brought in WSO (Marion, 


Mass., U.S.A), Moscow, Sofia, Bucharest, 
Prague, Budapest, Rome, Malta, Gibraltar, 
Madrid, etc., and of course GBL, GLD, 
GLA and other stations such as POZ, 
LP, UFT, etc., are always obtainable at 
almost any hour of the day. 

In conclusion, it may be said that a 
receiver of this type will amply repay the 
time and trouble spent in its construc- 
tion, and, after the hour at which our broad- 
cast stations close down, will provide 
plenty of interest for those experimenters 
who have not entirely forsaken the longer 
wavelengths. 


A VERNIER VARIABLE CONDENSER. 


Of simple construction and occupying 
very little space, the condenser shown in 
the accompanying diagram is particularly 
suited for providing 


fine tuning adjust- 
ment. The construc- 
tion is simple and 


embodies a condenser 
plate secured to the 
underside of the usual 
form of instrument 
dial. In order that 
a smooth movement 
may be obtained, 
another metal plate 
is attached to the dial 
for the purpose of 
spacing, and this plate 
too can be made from 
a condenser vane. The 
fixed plate is attached 
to the face of the 
panel, and may consist 
merely of a piece of 
tin foil held down by 
means of a circle of 
mica. Alternatively, of course, a condenser 
plate may be attached to the panel, whilst 
the dial can be lifted from it by means of 
suitable spacing;washers so that the variable 


ALUMINIUM SPACING PLATE 


Vernier condenser. 


_\_-UNDERSIDE OF DIAL 


|. — MOVING ALUMINIUM PLATE 


condenser thus produced has the requisite 
capacity and has air as a dielectric. 

The moving plate and dial may be 
secured in position 
with a spindle which 
passes right through 
the ebonite panel and 
may be clamped up 
in the usual manner 
by means of a spring 
washer and a pair of 
lock-nuts. 

A development of 
the principle consists 


Тш. FIXED PLATE in building this 
vernier arrangement 
into the dial of a 


variable condenser so 
that the spindle that 
operates the main 
plate passes through 
a clearance hole in 

' the knob whilst the 
dial operates the 
vernier. 

An objection of 
course to this design is that the setting of 
the calibrated dial relates only to the position 
of the vernier plate and not to the setting 
of the main condenser. . T. 


I MICA DISC 
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MEASUREMENT OF CAPACITY AND 
_ | INDUCTANCE. 


By E. J. Новвѕ, 


PROPERLY designed bridge is 

usually employed for measuring 

capacities, but if a calibrated 

condenser is available, the follow- 
ing comparative method will give reliable 
results. Suitable materials for this bridge 
can be provided from the usual junk 
box, or, if purchased, they should cost only 
a few shillings. 

The bridge consists of two essential 
parts: a radio frequency oscillator and a 
receiver. Fig. I (a) is the circuit diagram 
of a suitable oscillator, and Fig. 2 is the 
simplest form of receiver. In the case of 


6 VOLTS 


e vOLTS , 


Fig. la and 1b. Circuit diagrams of radio frequency 
oscillators. In the case of (a) the H.W. ammeter 
indicates when oscillations are being qenerated and 
is replaced hy a 2-volt flash-lamp bulb, as an alterna- 
tire in (b), the bulb glows when the valve їз oscillating. 
The frequency of the oscillations is controlled by C. 


Fig. 1 (a) a hot wire ammeter or thermo- 
couple is inserted in series with the condenser 
at A to show that oscillations are being 
generated. Where expense is a consideration. 
А may be replaced by a 2-volt flash-lamp 
bulb, which will glow brightly or otherwise 
according to the strength of the oscillations, 
see Fig. I(b). If LC Fig. r(a) or (b) and 
L,C, (Fig. 2) are inductively coupled and 
tuned to resonance, the former will transfer 
energy to the latter and, provided the oscilla- 
tions are strong enough, the flash lamp 
bulb filament (Fig. 2) will glow. Immediately 
either circuit is mistuned, however, the trans- 
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ferred energy will be too small to light the 
filament. 

If, therefore, the condenser Fig. 2 is an 
unknown capacity and the frequency of the 
oscillations in LC Fig. т are varied until 

FLASH LAMP 


LIN 


Fig. 2. Substitute for Townsend Wavemeter, or 

the valve receiver of Fig. 3. A D.P.C.O. switch can 

be added as in Fig. 3 to facilitate charging con- 
densers. 


resonance is obtained (shown by the maxi- 
mum brilliancy of the bulb filament 
Fig. 2), a calibrated variable condenser 
may then be substituted in the circuit 
(Fig. 2) and adjusted until resonance is 
again obtained, when, obviously, at that 
point the capacity of the known condenser 
must be equal to the unknown value 
previously used. Other settings are then 
compared in a similar manner. 


" 


When L2 is coupled to L, Fig. l (а) and 
(b) and by means of Ci. is brought into resonance 
with the frequency of the oscillator, the qalvanometer 


Fig. 3. 


will show a maximum reading. By changing over 
to C, and varying it until resonance is again obtained 
the capacity of C, must be equal to C, at that point. 


When less than 1oo volts H.T. is used for 
the oscillator (Fig. 1) it will be preferable 
to use the more senstive receiver shown 
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in Fig. 3. G is a moving coil galvanometer 
which, when connected between the anode 
and positive filament, will register very 
feeble currents. A D.P. change-over switch 
is included to enable comparisons to be 
made rapidly ; this switch could also be 
included as a refinement in the case of 
Fig. 2. 

A Townsend wavemeter employs the 
principle shown in Fig. 2, and may be used 


Fig. 4. Plug for use if Townsend Wavemeter is 
employed instead of the valve receiver and galvano- 
merer (Fig. 3). 


as the receiver. А small plug should be 
made as shown in Fig. 4 to which the con- 
denser under test should be connected and 
the plug inserted in the sockets instead 
of the plug provided with the wavemeter. 
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Fig. 5. View of ihe interior of the box containing 
apparatus of Fig. 1а and 3. The coil wound in 
two sections is L, (Fig. 3), and rotates on a spindle 
through 180 Чейз. for the purpose of varying the 
coupling between it and L (Fig. la). Space between 
the two sections of winding is to make room for 
spindle ; a coupling handle as used on the old Mark 
III tuner, controls it on other side. The other coil is 
L (Fig. la) and ihe two coils are shown in position 
of loose coupling. 


The interior of a box containing the 
principal portions of Figs. 1(а) and 3 is 
shown in Fig. 5 (condensers and galvano- 


Fig. 6. The complete equipment in use. 


Weston galvanometer is G in 


As the wavemeter contains a variometer, 
the inductance may be varied as well as the 
capacity to obtain a suitable resonance 


point. 


Central box (with 2 valves), 
over switch, etc.), contains the apparatus shown diagrammtically in Figs. 


D.P. change 
The two 
The 


H.W. ammeter, 
la and 3. 
condensers in foreground are C, and C, (Fig. 3), and the other variable condenser is C Fig. la. 


the plate circuit of Fig. 3. 


meter have not been included for the sake 
of economy). La (Fig. 3) is the coil wound іп 
two sections and rotates through 9o? to 
vary the coupling. 
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Fig. 6 is a photograph of the apparatus 
in use, t.e., Fig 1(a) and 3 complete in detail 
(the components will be easily recognised). 

Fig. 7 is another photograph showing 
the oscillator and a Townsend wavemeter 
(latter is virtually the circuit of Fig. 2) in 
use instead of the valve indicator (Fig. 3). 

Some constructional details will now be 
given. L, Fig. 1, may be any convenient 
size, but a tapping must be made exactly 
in the centre. 

A single layer coil of 50 turns No. 22 
D.C.C. copper wire on a 3} in. tube with a 
tapping taken at the 25th turn gives very 
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World and Radio Review, July 14th, 1923. 
As a guide, it may be mentioned that if 
coils of the dimensions mentioned above 
(or nearest) are used in the oscillator, the 
H.W. ammeter should show a reading of 
at least 0:3 amp. when the capacity of 
С = o:ooruF and a high tension voltage 
of 200 is used with an ordinary “ R ” valve. 
Reduction of the capacity will cause a 
corresponding reduction of current. 

It should also be noted that much greater 
accuracy will be obtained when the receiving 
portion of the “ bridge is loosely coupled. 
When a flash-lamp bulb is used as the 


Fig. 7. 
be used. This photograph shows the wavemeter in use instead of the valve, L, and galvanometer ; the wave- 


meter and condenser are represented by Fig. 4. 


Instead of the apparatus indicated in Fig. 3, only the oscillator and a Townsend wavemcter need 


A cou, condenser and flash lamp bulb may be used 


instead of the wavemeter wired up as shown in Fig. 4 and coupled behind the oscillator. 


good results. Using a variable condenser 
of o-oor HF maximum across the coil 
(C. Fig. т) the oscillator will function over 
a band of frequencies from 1,000,000 to 
375,000 (300-800 metres). 

A piece of an old Mark III tuner coil 
former wound with 72 turns No. 22 D.C.C. 
wire in four layers (bank winding) with a 
tapping at the 36th turn will do equally 
well. Other coils may also be used, but the 
two suggested will enable the reader to 
compare a wide range of capacities. The 
inductance of suitable coils for the receiving 
portion can be ascertained from the writer's 
article on pages 472 to 476 of The Wireless 


visual detector, the coupling of L, (Fig. 2) 
should be loosened until the filament is 
just red (of course, the tuning must be 
slightly readjusted to compensate for the 
changed coupling. Should two apparent 
resonance points occur during a test the 
coupling must be loosened until one dis- 
appears. 

It will now be apparent that this system 
may be readily applied to the comparison 
of inductances such as anode coils, radio 
frequency transíormers, etc., and particularly 
where exact similarity is desired. Other 
applications will occur to readers as occasion 
arises. 
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Wireless Reception. 


It is well known that wireless signals may 
be easily received while travelling in a car 
or train fitted with receiving apparatus. In 
place of a frame aerial or an aerial consisting 
of a vertical wire, it has been proposed * to 
employ an elevated aerial supported on 
insulators above the roof, or slung below 
the roof. The aerial may be built into or 
actually form the roof, care being taken to 
insulate it from the body of the vehicle. 
The lower conductor of the aerial system 
may be the chassis, or a copper gauze 
mat put on the floor of the vehicle. 


Magnetrons. 

A magnetron comprises a valve having a 
filament and an anode arranged so that a 
current between them may be varied or 
interrupted by a suitably applied magnetic 
field. For example, the cathode may con- 
sist of a simple linear filament, and the anode 
of a cylinder symmetrically arranged about 
the cathode. In magnetrons now being 
used as detectors, the controlling magnetic 
field is parallel to the cathode, and is 
generated by a current flowing through a 
winding surrounding the magnetron tube. 
Assuming a given voltage to be applied to 
the cathode and anode, and the magnetic 
field value to be progressively increased 
from zero, the anode current in the valve at 
first 15 substantially unaffected over a range 
of field values; then as the magnetic field 
exceeds a critical value, depending on the 
characteristics of the valve and the applied 
voltage, the anode current rapidly de- 
creases, and finally, with a sufficiently high 
field value, the anode current becomes zero. 

When the diameter of the filament is small, 
the magnetic field of the filament may be 


* British Patent 211,201, by N. H. Clough. 


neglected. When the applied anode-cathode 
voltage is small, and the filament diameter 
above a certain size, the heating current is 
sufficient to produce an appreciable de- 
crease of anode current by what is termed 
the magneto-strictive effect. 

The magneto-strictive effect has been 
utilised * in a new type of magnetron for 
the purpose of rectifying A.C., converting 
D.C. to A.C., amplifying, and providing 
oscillatory current for wireless transmission 
purposes. 


For example, high frequency currents may 
be produced by the method of Fig. т. The 
filament 8 is supplied with current from a 
D.C. source, through the choke coil о. 
The input’ circuit т, 2, which is connected 
to the electrodes 8 and 11, contains a D.C. 
generator 5, preferably shunted with а 
condenser 7. The output circuit 9, which 
preferably contains a variable inductance 10, 
is coupled to the circuit 1 by a transformer 4, 
and terminates in an aerial I2. The load 


* British Patent 189,125, by the British 
Thomson-Houston Co., Ltd. 
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circuit 9 is connected to an earthed conductor 
6 through the filament battery. As the load 
current builds up, the magnetic field about 
the filament increases until it reaches a 
value sufficient to interrupt the current. 
Due to this unstable characteristic, a 
surging or oscillating condition is produced, 
the frequency of the resulting oscillations 
depending on the capacity and the inductance 
of the aerial circuit. 


Generating Electrical Oscillations. 

The usual method of generating electrical 
oscillations is by attaching suitable circuits 
to a three-electrode valve. It has been 
proposed * to use a two-electrode valve in 
the manner shown in Fig. 2. The heating 
current is supplied by the battery 1 through 
a coil The anode circuit contains the 
anode battery 4, and a tuned circuit 5, 
which is coupled through 6 to the coil con- 
tained in the filament circuit. Oscillations 
in circuit 5 thus act through circuit б, 
to the filament, so that the emission of 
electrons decreases and increases in rhythm 
with the oscillations occurring in circuit 5. 


a 
i 


Fig. 2. 


In order to influence as effectually as possible 
the emission of electrons, it is preferable 
to employ electrodes having large surfaces, 
and arranged near together, and to form the 
cathode of coiled wire. which possesses as 
small heat capacity as possible. 


Wired Wireless Transmission over Long 
Distances. 

In certain circumstances it is not practic- 

able to use very high frequency oscillations for 


British Patent 193,379, by Gesellschaft für 
Draht lose Telegraphie.  . 
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wired wireless transmission owing to the 
constants of the line not being suitable. In 
such cases a lower frequency must be used, 
but this may entail distortion of the speech. 
One method of removing this difficulty is 
to use a two or three phase current, and 
to transmit each phase separately, recom- 
bining them again at the receiver.^ Thus 
in Fig. 3, G is a three phase radio LI T 
generator feeding the three lines LI, La, L4 
through the windings of the three modulatin mà 
transformers T,, T,, Ts, which are controlle 
by a common modulating circuit MM. Thus 
if the fundamental frequency of the generator 
G is say 10,000 cycles, each of the three lines 


will have to carry currents of this frequency 
only, whereas as far as the speech is concerned 
the arrangement is equivalent to a 30,000 
frequency current owing to the phase dis- 
placement between the three phases. 


* British Patent No. 175245, by Gesellschaft für 
drahtlose Telegraphie. 


CATALOGUES ETC., RECEIVED. 


The Genera) Electric Co., Léd. (Magnet House Kingsway, W. 
Leaflet No. О 3184, giving revised ol * Geeko ‚о? 
lators. Leaflet No. B.C.3076, dealing with the “ Gecophone " 
Two-Stage Low ТЫ (Pre Amplifier. 

Ward & Goldstone, Frederick Road, Pendleton, Manchester). 
Radio List No. 104, covering the firm's wide range of receiving 
sets and components. 

Sterling Telephone & Electric Co., Ltd. (210-212, Tottenham Court 
Road, London, W. I.). Publication No. 3744, dealing with 
Sterling Ralio Head Telephones. Pubtication о, 3 xe 


ашр illustrated details of the Compan 

mplifiers, Publication No. 392, рала ы Nc Notives gren 
Testimonials. 

A. H. Hunt, Ltd. (H.A.H. Works, Tunstall Road, Croydon . 
Catalogue No. 504, describing and illustrating a ered nae 


wireless batteries and accessories. 


SAMPLES RECEIVED. 


Engineering Co., Ltd. (124, Pentonville Road, nd N,3. 
Combination Panel Brush and ee Cleaner 
item for the amateur’s equipmen 
^ Sparks Radio Supplies (45, Gt. Portland Street, London, W. r.]. 
' Fyuetune" micro-adjuster for tting vernier adjustment 
of condensers, variometers, etc. device employs a 
rubber disc. 
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THE POSSIBILITIES OF TELEVISION 


WITH WIRE AND WIRELESS. 


By A. A. CAMPBELL SwINTON, F.R.S. 


(Concluded from page 56 of previous issue.) 


Since 1911, when I first got out this scheme 
for television by means of cathode rays, 
there have been many improvements in 
electrical technique which are available 
for apparatus of this kind, and will probably 
render its practicability much more possible. 


TRANSMIT TER 
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Fig. 2. 


For instance, cathode ray oscillographs 
have been much improved by the adoption 
of electrically heated cathodes, which may 
also be chemically treated or coated with 
suitable oxides, with the result that cathode 
rays have become much more manage- 
able, and can be produced with a few 
hundreds of volts, whereas previously many 
thousands of volts were necessary. Further- 
. more, by the same means cathode rays of 


much lower velocity are obtained which 
are much more easily deflected by electro- 
magnetic and electro-static fields. 

Much work has also been done in im- 
proving the focussing quality of the rays, 
and in keeping them in a uniform thin 


SYNCHRONOUS MOTOR 

COUPLED TO ALTERNATOR 
{ооо ^, 
PER SEC. 


SYNCHRONISING LINE 


WIRE 


LINE WIRE 


Suggested connections for television by wire. 


stream such as is required. Again, im- 
provements have been made in fluorescent 
screens which enable these to show brilliant 
effects with these slow cathode rays. 

Then, as suggested by Mr. Ll. B. Atkinson 
in his presidential address to the Institution 
of Electrical Engineers in 1921, when he 
made some reference to electric television, 
it is obvious that the introduction of the 
thermionic valve amplifier affords a ready 
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means of strengthening the very feeble 
electric effects that are produced by photo- 
electric cells, such as are proposed for the 
apparatus. 

Fig. 2 gives a diagrammatic representation 
of the apparatus and connections as is 
suggested it might now be constructed for 
television by wire. In the main, it still 
works on the same principles as are embodied 
in the diagram Fig. І, of 1911. It will be 


ANSMITTE? 


<. ШШШШШЩШ 


ALTERNATORS 
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any convenient kind, has been added to 
amplify the minute electrical impulses given 
by the photo-electric cells J of the trans- 
mitter to the gauze L before they are 
transmitted to the line wire. 

Again, a method has been introduced 
whereby instead of two synchronising wires 
being required, one can be made to suffice. 
This result is obtained by mechanically 
coupling the two alternators of widely 


= d Sa 


: 


Fig. 3. Pooposed circuits where tke line wires are sup poess:d. 


noticed, however, that in both the trans- 
mitting and receiving Crookes tubes a hot 
cathode has been adopted, consisting of 
a strip of metal electrically heated from 
one or two battery cells, thereby enabling 
the actuating voltage to be reduced to some 
300 to 500 volts instead of the very much 
higher figure previously contemplated. Then 
a thermionic amplifier which may be of 


Nors.—For particulars of improvements that 

have recently been made in cathode ray oscillo- 
see the following papers :— 

. Keys, based on suggestion 


Sir J. J. Thomson, “Engineering, 1919, 
pp. 543-544. 
Mr. A. Dufour’s oscillograph. Journal de 


Physique,’ November, 1920, p. 146. 
Mr. D. A. Keys. Phil. Mag.,“ 42, pp. 413, 
488, October, 1921. “ А Low Voltage Cathode 


different periodicities at the transmitting 
and receiving stations respectively, so that 
the ratio between their frequencies is 
constant. The low frequency synchronising 
line wire can then be suppressed, as a single 
high frequency line wire will suffice to main- 
tain synchronism provided the high fre- 
quency alternator at either end is maintained 
in synchronism with the similar alternator 


Ray Oscillograph,” in the Journal of the Optical 
Society of America and Review of Scientific 
Instrumente. Vol. 6, pp. 701-12, September, 1922. 

“The Cathode Ray Oscillograph," by A. B. 
Wood. Proceedings of Physical Society of London, 
February 15th, 1923. Vol. 35. Par. 2, pp. 109.124. 

A Practical Demonstration of Some Applications 
of the Cathode Ray Oscillograph,” by N V. Kipping, 
Th. Wireless World and Radio Review for March 
5th and March 26th, 1924. 
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at the other end by being run as a syn- 
chronous motor. 

In this way the whole apparatus should be 
able to work with only three line wires, or 
two line wires and earth connection. Indeed, 
it might be possible to do away with the 
synchronising line altogether, as if the two 
coupled alternators say at the transmitting 
end could be governed to run at a very 
uniform speed, then it might be possible by 
means of a sufficiently accurate governor 
capable of very delicate adjustment, to run 
up the two coupled alternators at the re- 
ceiving end until they attained exactly 
proper speed. 

We come next to the suggested arrange- 
ment shown in Fig. 3, in which line wires 
altogether are suppressed, and the whole 
apparatus is worked by wireless. 

The main transmitting and receiving 
apparatus is exactly the same as in Fig. 2, 
but instead of line wires a wireless equipment 
is substituted. It will be seen at the trans- 
mitting end the electric impulses imparted 
by the photo-electric cells to the wire 
gauze are caused to actuate an ordinary 
wireless transmitting apparatus which may, 
of course, be of any suitable form, and as 
shown in the diagram is one of an ordinary 
two-valve description supplying a radiating 
aerial in the ordinary manner. 

Then again, at the receiving stations the 
signals intercepted by an aerial are shown 
as received on a tuner and amplifier, before 
they are passed on to the receiving Crookes 
tube. 

No special means are shown for effecting 
synchronisation, as it is hoped that the 
method suggested above whereby any special 
synchronising connection may be eliminated, 
could be used. If necessary, however, 
synchronisation could be effected by a 
further wireless transmitter and receiver 
used solely for the purpose of synchronisa- 
tion and operating by means of separate 
aerials, and a sufficiently different wave- 
length, so as not to interfere with the main 
transmission. 

In his interesting lecture of November last 
at the Royal Society of Arts, Monsieur 
Belin confidently stated that we should 
have television within the year. As, how- 
ever, Mr. Shelford Bidwell in his com- 
munication to Nature, in 1908, quotes 
another distinguished French scientist, 
Monsieur Armengaud, as then (that is 
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I6 years ago) promising that within a year 
we should be “ watching one another across 
distances hundreds of miles apart," I am 
not inclined to be too sanguine as regards a 
speedy solution of the problem. 

Indeed, I think I am fairly safein prophesy- 
ing that anyone who takes on the problem 
seriously, will be kept fairly busy for quite 
some time. 


(The Discussion on this paper will be included in 
a subsequent issue). 


Book Review. 


The 1924 edition of the Year Book of Wireless 
Telegraphy and Telephony* maintains the well. 
known features of former editions, with the 
addition of a mass of useful information on the 
recent development of wireless. 

The Directory of the World’s Stations has been 
carefully revised and is now printed in a more 
compact manner than formerly; it comprises the 
names, positions, call signs, ranges, control and 
wavelengths of all land and aircraft stations of the 
world and is followed by an alphabetical Jist of 
call-signs in which the nature of service of each 
station is indicated. The corresponding list of 
Ship Stations has been omitted this year from 
lack of space as its inclusion would have made the 
volume too bulky. The Historical Record of 
Development has been re-written and carefully 
revised by Mr. W. H. Nottage and the Laws and 
Regulations relating to wireless telegraphy and 
telephony in all countries of the world has been 
brought up to date. 

The important section relating to Meteorological, 
Time, Hydrographic апа General Signals has been 
carefully compiled by Mr. W. G. W. Mitchell, 
F.R.A.S., and includes a complete list of all these 
transmissions throughout the world. 

Dr. R. L. Smith-Rose again contributes the 
section on Direction Finding and Mr. Duncan 
Sinclair that relating to Aviation. 

Among the special articles is ап interesting 
discussion оп “ The Ideal Empire Chain," by Dr. 
Robert Donald, the Chairman of the Committee, 
whose report on the Imperial Wireless Scheme waa 
recently issued. Commander J. R. Slee writes an 
instructive account of the progress of wireless 
telegraphy in the British Mercantile Marine. 
Dr. E. V. Appleton describes some recent experi- 
ments on the nature of atmospherics. Mr. R. Keen 
contributes an article, profusely illustrated, on 
“ Polar Diagrams of Reception for Systems of 
Spaced Aerials," and Capt. C. F. Trippe, an authori- 
tative treatise on Dull-emitter Valves. The re- 
mainder of the book follows the lines which have 
proved so serviceable in the past and includes a 
carefully revised atlas of 56 pages. 

We can confident! recommend the book to all 
wireless enthusiasts, whether professional or ama- 
teur. 


The Year Book of Wireless Telegraphy and 
Telephony. (Wireless Press, Ltd., 12-13, Hen- 
rietta Street, W.C.2. Pp. 910 and 56 maps.) 15e. 
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NOTE 


The estimated deficit in connection 
with the operation of Post Office wireless 
stations during 1923-4 is £43,000. 

A “ Farmers’ Corner " has been started 
by the Newcastle Broadcasting station. 

3 s > 


Mr. J. A. Beveridge, one of the original 


members of the Edinburgh and District 


Radio Society, has been appointed 
i -in-charge at the Edinburgh 
Relay Broadcasting Station. ч 
# e 


А broadcast programme from Newark, 
New Jersey, was beard for the first time 
at Tokio on April Seh. 


Another DX Record. 

Mr. Gerald Marcuse (2 NM) has received 
confirmation from America, 6 ZAR, of 
Los Gatos, California, that his Morse 
— were received there on February 
23rd. 

We believe that Mr. Marcuse is the 
&rst British amateur to be heard on the 
Pacific Coast. 

Two-wa worki with American 
1 XAH, 1D. 1BCF, and Canadian 
1 BQ, has been accomplished by Mr. R. L. 


"2 fF 


Royle (2 WJ), of Palmers Green, London, 
1 XAH has reported Mr. Royle's signals 
as very strong on two occasions. The 
power input of 2 WJ is just under 100 
watts. 


The King's Broadcast Speech. 
In view of the great interest aroused 


in the broadcasting of the speech 
oi His Majesty the King on April 
23rd, the  B.B.C. is taking ste 


to ensure freedom from interference as far 
as is possible. The Radio Society of 
Great Britain has been asked to request 
its members to refrain from transmission 
or oscillation during the short period 
taken up by the speech and a similar 
appeal is made to amateurs throughout the 
country. While the importance of 
maritime and other spark transmissions 
is realised, the G.P.O. has been asked to 
extend sympathetic consideration to the 
desire for a minimum of interference. 


nr d Communication with Switzer- 


Two-way communication with Geneva 
XY is reported by Mr. H. Stopher (5 GF) 
who answered the Swiss station's CQ 


T- 


Listening- in forms part of the recreation provided at the new Army School at Woolwich, 


call with a radiation of o:19 amps. His 
signals were reported as, weak. 
of Irish Society's President. 

The Radio Association of Ireland has 
sustained a t loss in the death of its 
President, Professor W. J. Lyons, which 
occurred recently after a short illness, 
Professor Lyons was identified with the 
Association in its earliest stages and his 
valued help in all matters pertaining to 
this ri А, айыы organisation will 
be much missed. 


Single-Valve Reception over 6,500 miles. 

Listening-in with a single-valve set, 
Mr. W. Rogers, of Worthing, has on 
several recent occasions heard the signals 
of LPZ, on оныгы 20,000 metres, 
working with Nauen POZ). and he 
enquires as to the identity of the former 
station. 

LPZ, operating on the Telefunken 
system, is situated at Monte Grand, 
Argentina, a distance of approximately 
6,500 miles, 


Broad from Boston, U.S.A. 


casting 
That a new American broadcas 
station, comparable in signal stren 
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with WGY and KDKA, is making itself 
heard in this country, is evident from 
several reports we have received con- 
cerning announcing itself as 
* The Boston Studio, Massachusetts.” 

Mr. J. W. Claridge, of Rushden, 
Northants, states that in the early hours 
of March 30th, he tuned in this station 
on approximately 330 metres. Two 
valves (1—v—o) were used, and the 
transmission was remarkably strong. 
Pianoforte and vocal selections were 
rendered, and although fading was notice- 
able at times, four valves gave excellent 
reception on the loud speaker. 


Broadcast Reoeption in Uruguay. 

The Revista Telegrafica " publishes 
an account of the reception of American 
broadcasting at Punta del Este, a well- 
known Uruguayan seaside resort. An 
experiment in this direction was recently 
carried out by Mr. J. C. Braggio, who, 
with a single-valve regenerative circuit, 
was successful in receiving dance music 
from Pittsburg, KDKA. The distance is 
over 3,000 miles and Mr. Braggio claims 
to be the first person to receive America 
in this region with such simple apparatus. 


Valve Infringement Appeal Dismissed. 

The House of Lords on Monday, 
April 2th, dismissed the appeal of 
Marconi's Wireless Telegraph Co., Ltd., 
in their action for infringement cf patent 
rights against the Mullard Radio Valve 
Co., Ltd. 

The Marconi Company, who bold 
Round's patent, contended that the 
Mullard valve exhibited characteristics 
of the Round invention in that in opera- 
tion it was unnecessary constantly to 
change the value of the grid. The 
respondents maintained, however, that 
whereas in the Mullard valve the grid 
and filament were open ended, in the 
Round construction it was necessary 
that the grid, and possibly the anode, 
must have one or both ends physically 
closed. 

Lord Dunedin, who submitted the 
leading judgment, said that where the 
subject of a patent worked well with 
results not hitherto obtained, he did his 
best to uphold that patent. In this case, 
however, he found it impossible, though 
against his will, to come to any conclusion 
but that the appeal had failed. He had 
to consider Round’s own explanation 
that he could not claim as a new arrange- 
ment a vacuum tube, a grid and a third 
electrode. In the Company’s claim it 
was iinpossible to read the word closed 
except in its ordinary and natural mean- 
ing, physically and geometrically closed. 


American Ether. 

The U.S. Senate has adopted а bill 
preventing a monopoly of wireless com- 
munication. The Lill states that the 
ether within the territorial jurisdiction of 
the United States will be the inalienable 
possession of the people and their 
Government, Licences of a duration of 
more than two years are prohibited and 
the State reserves the power to revoke 
all licences in time of war. 


Cologne Wireless Prosecutions. 

Several prosecutions have recently 
occurred in the Cologne area of Germany 
in respect of owners of illicit wireless 
receivers, which are forbidden under the 
general terms of the peace treaty. Ex- 
ceptions to the rule have been made in 
the case of the University and a few of 
the higher grade schools. Onc offender, 
baving used his set for some time, has 
been fined £25 before the British. Sum- 
mary Court at Solingen. 


ucational Broadcasting Experiment. 

The first attempt at educational broad- 
casting to schools in the London area 
took place on Apri! 4th, and, according to 
reports sent in, was an undoubted success. 
Loud speakers were installed in over 7o 
schools, aud Sir Henry Walford Davies, 
who spoke on school music from 2 LO, 
had an audience of more than 10,000 
children. A visible audience of 25 
children was present in the studio, and 
musical illustrations, chiefly drawn from 
Shakespeare's songs, were 9 8 by 
six boys of the Temple Church Choir. 

Mr. C. P. Trevelyan, President of the 
Board of Education, exp himself as 
greatly impressed by the possibilities of 
this method of simultaneous lecturing. 


A Radio Heckler. 

A new form of political heckling has 
appeared at Kansas City, where, on 
April 6th, Senator James Reed delivered 
a firebrand speech on behalf of the 
Democratic Party. The Senator’s ora- 
tory was wasted, however, for listeners-in 
were only able to hear a confused jumble 
of words and squeaks, due to a series of 
violent oscillations which occurred 
throughout the duration of the speech. 

The Democratic Committee of Kansas 
is offering a reward of £100 for information 
leading to the detection of the miscreant. 


South African Wireless Progress. ` 

A scheme is afoot for establishing 
wireless communication between Salis- 
bury and Pretoria by means of a 6- 
kilowatt duplex installation at a cost of 
£12,000 to £15,000. The scheme, how- 
ever, cannot be put into operation for 
nine months, 


Archiv fur Elektrotechnik. 

We are informed by the Publishers, 
Messrs. Julius Springer, of Berlin, that 
the above periodical ceases publication 
with the 13th volume. 


The Pope's Thanks. 

A gratifying message from the Pope 
has been received by Messrs. Burndept, 
Ltd., of Bedford Street, London. In 
expressing his pleasure at the presentation 
of an ''kthovox"'' broadcast recciver, 
His Holiness directs his Secretary to con- 
vey to Messrs. Burndept the Apostolic 
Benediction. 


ти Broadcasting 
A “house to house" broadcasting 
transmission, from, the well-known 
Wanamaker Store in New York to the 
firm's othces in Pall Mall, London, was 
the subject of an experiment conducted 
during the early hours of Wednesday, 
April 2nd. 
An organ recital by M. Marcel Dupre 
and selections by the Wanamaker 
orchestra were broadcast through WGY 
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on 107 metres, and picked up clearly on a 
three-valve set installed and operated 
by Mr. B. Clapp, of Messrs. Hambling, 
Clapp & Co., 11, Agar Street, Strand, 
London, W.C.2. Mr. Clapp would be 
pleased to hear from any amateurs in 
this coun who were successful in 
picking up the transmission. 


The Radio Society of Great Britain, 

Members of the Radio Society of Great 
Britain are asked to note that the Ordinary 
General Meeting of the Society, originally 
arranged for April 23rd, has been post- 
1 until Wednesday, April 30th, 1924. 

e meeting will be held at 6 p.m. at the 
Institution of Electrical Enginee 
Savoy Place, and will be the oceasion o 
an interesting lecture by Captain P. P. 
rckersley on Faithful Reproduction 
by Broadcast.” 


Radio Association of Ireland. 

In the Physics Lecture Theatre, Uni- 
versity College, Dublin, on Thursday, 
March 2oth, 1924, the Rev. Father Gill, 
S. J., M.A., M.Sc., gave a мат шаши 
lecture on the subject of“ Eleetrons 
their Radio Possibilities," illustrating 
his remarks by ineans of vacuum tubes, 
some of which gave very beautiful effects, 
He showed how the study of electrons has 
progressed, and explained the electron 
theory in detail. 

At a Committee mecting of the Associa- 
tion, held on March 24th, the following 
resolution was passed:  '*Tbhat this 
Committee learns with great sorrow of the 
death of our President, Professor W. J. 
Lyons, and tenders to his wife and soa 
their deepest and sincerest sympathy in 
their sad bereavement.” 

The Association rooms in No. 3, Moles- 
worth Street are now open every Tuesday 
and Wednesday from 7.30 to 9.30 p.m. 


Liverpool Co-operative Radio Association. 

An instructive lecture on *'' Construc- 
tional Hints" was delivered by Mr. J. 
Worthington at a recent meeting. . 

Very useful tips were given regarding 
the working of that intractable composi- 
tion, ebonite, so much used in wireless 
work. The lecturer detailed the best 
method of cleaning this material to 
secure a matt surface, and also described 
some valuable methods of squaring, 
filing, drilling and cutting of panels. 
Mr. Worthington contended tbat the use 
of four-ply wood dipped in paraffin 
wax gave superior results фо certain 
grades of cominercial ebonite, and when 
used with ebonite terminal bushes, the 
cost of panels was considerably reduced 
and a higher insulation was ебесќеа. In 
support of his contention be exhibited a 
crystal set mounted on a wooden pone 
and which when tested had given excellent 
results. 

Hon. Sec., Jas. Kearns, 107, Walton 
Breck Road, Anfield, Liverpool. 


FORTHCOMING EVENTS. 


WEDNESDAY, APRIL 16th. 

Edinburgh and District Radio Society. At 8 p.m. At 117, George Street, Lecture : 
Workshop Wrinkles.” By Mr. W. Winkler. E 

Golders Green Radio Society. At 8.30 p.m. At the Club House, Willi&eld Way, N. W. 1 r. 


Lecture by Mr. Leslie McMichael. 


Clapham Park Wireless and Scientific Society. At 8 p.m. At 67, Balham High Road 


Lecture by Mr. Н. Hodgson. 


| THURSDAY, APRIL 17th. | 
Bale and District Radio Society. At 37, School Road. Open Club Night. 


Radio Association of South Norwood. 


Hill. Lecture on '' Transmission, by a 


At 8 p.m. At the Stanley Halls, South Norwood 
ransmitter. 


Ipswich and District Radi „ Fonnerean Road. О Night | 
pswi 0 . At 55, Fonnereau Road. pen Я 
Kingzton and District Radio Society. Lecture: Inductances for Universal Waveleogth 


Reception.” By Mr. W. J. Thompson. 
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Bradford Wireless Society.” 

At am ordinary meeting of the Society 
held om February 21st in the Technical 
College, a lecture was given by Philip R. 
Coursey, Esq., B. Sc. F. Inst. P., on Grid 
Leaks and Condensers. About тоо 
members and friends were present, and 
the chair was taken by the President. 

The lecture, which was illustrated by a 
considerable number of lantern slides, 
kindly loaned by the Dubilier Condenser 
Co., Ltd., proved exceptionally interesting, 
and the urer dealt very fully with all 
types of condensers, from the small ones 
used in receiving sets, to the large patterns 
used in commercial stations. The materials 
used in the manufacture and all the 
processes through which they were put, 
were described, and this description, 
coupled with the slides, made the lecture 
a very instructive one. 

Hon. Sec., S. R. Wright, 14, Bankfield 
Drive, Shipley, Yorks. 


Tord and District Radio Society.* 

On Thursday, March 25th, Mr. A. N. 
Gregory, read a paper on “ Selectivity in 
Receiving,” dealing in a very. thorough 
manner with this important branch of the 
radio art. Mr. Gregory commenced with 
the ordinary single circuit tuner, and 
spoke o£ coupled circuit working, multiple 
tuners, wave traps, rejectors, finally 
explaining the latest aid to selectivity, 
viz., the Hinton ” rejector circuit. The 
speaker used many illustrations and gave 
& very extensive survey of the whole 
question, 

Hon. See, L. Vizard, 12, Seymour 
Gardens, Ilford. 


and District Wireless Society.” 

On March 6th an interesting evening 
was spent when Mr. Maurice Child de- 
liv an excellent lecture entitled 
** Detectors for Electric Wave Reception.“ 

Another very interesting evening was 
fient on March 13th, when Mr. Percy 

arris gave a lecture and demonstration 
on Dual Amplification." On this occa- 
sion the Socicty experienced what almost 
proved to be an over low meeting, owing 
to the fact that other Radio Societies 
were represented, including the Feltham, 
Ealing, West London, and  T.O.T. 
Societies, 

March 20th being Test Night," and in 
view of the fact that the Society contem- 
plate the purchasing of a newloud speaker, 
a loud speaker demonstration was held. 
The results mainly proved the real dith- 
cultv of comparing the various makes 
of loud speakers, as those that came out 
lowest in the test, in the opinion of the 
members, were not intended to deal with 
the same signal strength. The Society 
bopes to spend a very enjoyable time (on 
a date not yet fixed) during the inonth of 
May, wben the first Annual Outing will 
take place. A charabanc trip to the 
Surrey Hills is being arranged, when a 
temporary aerial will be erected and a 
number of interesting experiments will 
take place. 

In view of the fact that the Society has 
recently received a number of complaints 
from local residents with reference to the 
enorinous amount of interference from 
oscillating valve sets, the Hon. Secretary 
wil be pleased to arrange for members 
to assist or advise anyone contemplating 
the installation of a wireless receiver, or 
who is experiencing difficulty in the 
operation an existing receiver if they 
will apply to him at the address mentioned 
below, ar at the Society's headquarters, 
the Council House, Hounslow, any Thurs- 
day evenimg between the hours of eight 
and ten. 

The Hom, Sec., Arthur J. Myland, of 
219. Hanworth Road, Hounslow, will be 

leased to furnish ticulars of the 
Eociety's astivities to intending members, 


Green Radio Society.’ 

A most profitable afternoon was spent 
by the first party of members on visit at 
the London Station of the British Broad- 
ene Company, on Wednesday March 
26th. 

On arrival at Marconi House they were 
whirled to the seventh f'oor and conducted 
to the room which was originallv used 
as 2 LO's first studio. Here the Marconi 
service to Austria was picked up in high- 
speed morse on the loud speaker and the 
party was entertained to a film showing 
the sending of a radiogram to Switzerland 
and the receipt of a reply within ten 
minutes. 

A very compact transmitter апа 
receiver was then pointed out by the 
lecturer and the party proceeded to view 
the telephony transmitter which broad- 
casts daily. 

Tracks were then made towards Savoy 
Hill, where Commander Carter (Capt. 
Eckersley's Assistant) received the visitors 
and conducted them through the drawing 
room " and the amplifier room, in which 
is situated the “Clapham Junction " of 
all simultaneous broadcast for the British 
Isles. It is in this room also that the 
apparatus for broadcasting. the Greenwic 
time signal is located. 

Particulars of Membership, etc., can be 
obtained from the Hon. Sec., W. J. T. 
Crewe, The Dawn," 111, Prince's Park 
Avenue, N. W. II. 


Wimbledon Radio Society.* 

An informal meeting of this Society was 
held at headquarters, The Red Cross Hall, 
59, Church Road, Wimbledon, S. W. Io, 
on Fridav, the 21st instant. Mr. Babbage, 
a member, brought along a compact three- 
valve receiver of his own construction, 
contained in a small suit case. This gave 
excellent results on long-distance stations 
on the outdoor aerial, while the symphony 
concert broadcast froin 2 LO was being 
received on an indoor aerial at the other 
end of the room. 

Improvements have now been carried 
out on the Society's aerial with a view to 
improving its efficiency. 

The Hon. Sec., Mr. C. G. Stokes, has 
now returned to London, and wil! be 
pleased to answer enquiries concerning 
the activities and terms of membership 
of the Society, addressed to him at б, 
Worple Avenue, Wimbledon, S.W.19. 


Birminghan Wireless Club.* 

On March 2:st Mr. Ireland opened a 
debate on “ Aerials and Earths.” A very 
interesting evening was spent in com- 
paring various systems which members 

ad tried. The mecting closed with a 
hearty vote of thanks to Mr. Ireland, 

Prospective members should apply to 
the Hon. Sec., Mr. H. G. Jennings, 133, 
Ladywood Road, Edgbaston, Birmingham. 


Sheffield and District Wireless Society.* 

On March 215, Mr. W. E. Burnand, 
M.I.E.E., delivered an exceedingly inter- 
esting lecture on * Loud Speakers." The 
lecturer pointed out that the loud speaker 
was frequently blamed for evils which 
were reallv due to the amplifying equip- 
ment, and he emphasised the care that 
was necessary in order to ensure that each 
valve in the receiver was operating at the 
correct point of an appropriate character- 
istic. The problems confronting the 
maker—he could not say designer—of 
loud speakers were very difficult, being 
mostly dynamical, rather than electrical. 
The nature of some of these problems was 
briely indicated, and attempts at their 
solution were described. 

The lecture was illustrated by a number 
of interesting experiments. 

At the instance of the President, the 
local section of the Institution of Electrical 
Engineers was invited to be present, and 
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several members availed themselves of 
this opportunity. In consequence, a 
more than usually vigorous discussion 
followed. 

Hon. Sec., R. Jakeman, ‘* Woodville,” 
Hope, Sheffield. 


Leyton Radio 

On March 18th, the Association 
gathered to witness a demonstration of 
transmission by Mr. Williamson, using 
apparatus of his own construction, which 
was new to most members and was 
highly appreciated. Tests of various 
wires for tuning coils were announced for 
the ensuing session. 

The Cominittee, in drawing up the 
spate programme, have leaned toward 
the practical rather than the theoretical, 
a departure which has already borne fruit 
in increased interest and attendance. 

Hon. Sec., Capt. Thorley, C.A. Social 
Centre, Goldsmith Road, E.10. 


Tte Southampton and District Radio 
Society.* 


ety. 

At a well-attended meeting held on 
Thursday, March 20th, Capt. West. 
Assistant Chief Engineer of the B.B.C., 
famous for his experimental work at 
Biggin Hill in connection with the re- 
laying of American Broadcasting, gave а 
most interesting lecture on '' Wireless 
Broadcasting," which was illustrated by 
blackboard diagrams and lantern slides. 

The Society will, in future, meet at new 
headquarters, at the Works of. Messrs. 
Eucryl, Ltd., Oakley Road, Shirley, the 
Companv having generously lent a large 
and well-appointed room for this purpose. 

Hon. Sec., P. Sawyer, 55, Waterloo 
Road, Southampton, 


The Belvedere, Erith and District Radio 
and Scientific 5 

On Friday, March 2151, Mr. T. E. 
Morriss gave a lecture. and practical 
demonstration ou ‘ Testing Wireless 
Components." 

By means of blackboard diagrams, 
Mr. Morriss commenced by defining the 
term '*microfarad,"" and the usual methods 
of measuring capacity. He emphasised 
the growing importance of knowing tnore 
or less exactly the values of various 
component parts used to make up а 
radio set. Parts bought at shops repre- 
sented to be of a certain value, when 
actually tested could often be found to 
vary from this value sometimes by quite 
a considerable amount. 

A universal shunt was next described 
and demonstrated, following which an 
explanation and description of the 
Ballistic reflecting mirror galvanometer 
was ably given. 

The room having been suitably darkened 
so as to make casy observation of the 
spot of light moving on a transparent 
scale, actual measurements were. made 
on condensers by comparing the throw 
of the spot of light obtained on the 
condenser under test with that of a 
standard -microfarad condenser. 

А І microfarad condenser came out to 
be exactly 1 microfarad, whereas а 
o'0002 mfd. condenser proved to be 
0:0017 mfd. 

Having carried out many other inter- 
esting measurements, Mr. Morris stated 
that the apparatus was at the disposal of 
members of the Society. Mr. Boyce on 
behalf of the meeting thanked the lecturer, 
and congratulated the Society on their 
good fortune in having access to such 
valuable testing apparatus. 

Hon. Sec., S. G. Meadows, 110, Bexley 
Road, Erith, Kent. 


Sale and District Radio Society. 
On Thursday, March 20th, Mr. Dan 
Godfrey Junr., Director of the Manchester 
Broadcasting Station, 2 ZY, gave an 
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entertaining lecture on the Management 
and Programmes of the 2 ZY Station.” 
The lecture room being full, many being 
unable to get in, Mr. Godfrey promised to 
come again on some future occasion 

The Second Exbibition of Wireless 
Apparatus (Trade and Amateur), will be 
held on April 12th. The space devoted to 
the exhibition has been doubled to cope 
with the said number of visitors as last 


Hon. Sec, H. Fowler, Wh. Ex., 
4.M.Inst.M.E., * Alston,” Old Hall Road, 
e. 


саир Radio Society. 
A “Simple Method of Constructing 
Coils ” was described by Mr. E. J. Vigars, 
at a well-attended meeting held on 
Wednesday, March 26th. Mr. Percy 
Roberts exhibited а one-valve set, 
which, with a 7 ft. indoor aerial, received 
five of the B.B.C. stations. The meeting 
concluded with a short but interesting 
on Television,“ delivered by 
Mr. D. E. Price, who described the 
apparatus used for transmitting pictures 
and photographs. 


On the 17th M Mr. Bartlett read 
a paper entitled ''S Wave Trans- 
mission," kindly lent by the Board of 
Radio and Scientific Research. Mr. 
Bartlett, in addition to gi 
remarks during the reading of the paper, 
also gave some very illuminating 1deas on 
the theory of the Heaviside Layer and 
a lively discussion followed. 

All enquiries regardi membership 
should be sent to the Hon. Sec., Harrie 
EE 2, Henslowe Road, East Dulwich, 

18.22. 


The Honor Oak Park Radio к 

On Friday, March 21st, the Society held 
a '' Retlex Evening" The Secretary, Mr. 
McVey, demonstrated a one-valve dual 
and note magnifier set working both with 
and without aerial and earth. This was 
followed by Messrs. Crook, Newcombe 
and Blandey using two valve dual circuits. 

For purpose of comparison, Mr. Gandon 
also demonstrated the three-valve straight 
circuit receiver, which recently won first 
prize at the Society's exbibition. 

Hon. Sec, J. McVey, 10, Hengrave 
Road, Forest Hill. S.E.23. 


The receiving equipment at French 8 AP, the stacion of M.J.J. 
Peugot at Audincourt. The apparatus includes a high frequency 
amplifier, heterodyne wavemeter, transformer and resistance- 


capacity coupled low frequency: amplifiers. 


Transmissions are 


given by this station on 100 metres with a power of 100 watts, 
almost daily at 8 p.m. G. M. T. 


Dulwich and District Wireless and Experi- 
mental Association. 


Mr. L. Skinner gave a very able and 
ucid lecture on the ''Neutrodyne Re- 
ceiver ' on March зга. The lecturer 
dealt very fully with the question of 
balancing condensers which are peculiar 
to the Neutrodyne circuit, and explained 
how very practical and efficient condensers 
could be made by using a small piece of 
systoflex and a length of wire of appro 
priate gauge. 

On March roth, an excellent lecture 
on Methods of Valve Kectification ” 
was given by Mr. Bartlett. The lecturer 
dealt very exhaustively on the potentio 
meter method of rectification, and also 
on the leaky grid method. In the lively 
discussion that followed, Mr. Bartlett 
answered all questions in his usual һас 
manner. 


North Middlesex Wireless Club. 

This club held its tenth annual meeting 
оп the igth inst. at its headquarters, 
Shaftesbury Hall, Bowes Park, N. There 
was a good attendance of members, and 
from the reports presented by the o.ncers 
of the club things seem to be going strong. 
The Secretary gave a short account of 
the year's work aud drew the attention 
of the members to the very wide field 
covered by the lectures and papers given 
before the club in the past year. He also 
referred to a very interesting visit paid 
to the National Physical Laboratory at 
Teddington, and expressed a wish that 
further outings on the same lines would 
be arranged during the ensuing year, 

The financial side was ably dealt with 
by the Treasurer, Mr. W. H. Saville, 
who presented a balance sheet which 
revealed a very satisfactory state of 
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affairs, and al during the year the 
club had several new instru- 


including fi alve recei 
panel there was still Др ане 8 


The operation of the scheme for the 
loan of instruments was next described 
by Mr. L. C. Holton, the club's Installation 

cer, and members were urged by 
Mr. E. W. Cornford to make more use 
of the club's library. 

In thanking the Officers and Committee 
for their work, thc President, Mr. A. G. 
Arthur referred to the fact that the North 
Middlesex Wireless Club was founded in 
March, 1914, just ten years ago, and was 
therefore one of the oldest wireless clubs 


Chairman for the e . This was 
done and the honour fell to Mr. F. T. 
Chapple. The business of electing Officers 
ке unes was then taken in 


Mr. А. С. Arthur, who has been President 
of the Club since its foundation, was 
pps map Tee in spite of some 
demur on part, as he wanted, as he 
ex it to take a back seat for 
a little while. The other elections were 
as follows :—Vice-President, Mr F. T. 
Chapple; Hon. —— Mr. H. А. 
Green; Treasurer, Mr. W. A. Saville; 
Installation Oihcer, Mr. L. C. Holton ; 
Librarian, Mr. E. W. Cornford; Com- 
mittee, Messrs. J. H. Forbes, W. Gartland, 
F. C. March, G. H. Wass, and W. E. 


Hon. Sec., H. A. Green, roo, Pellatt 
Grove, Wood Green, N.22. 


The Dulwich and District Wireless and 
Experimental Association. 


On March 24th the Association was 
favoured with a very interesting lecture 
by Mr. H. J. Camplin on Neon lam 
with particular reference to the application 
of these lamps for radio work. 

After the lecture the agenda for the 
forthcoming month was considered, and 
the Association has arranged for a full 
programme of lectures on all branches 
of radio science for every Monday up 
to May 5th. 

Full particulars of membership will be 
gladly forwarded to all enquirers. Letters 
should be addressed to the Hon. Sec., 
Harrie King, 2, Henslowe Road, East 
Dulwich, S.E.22. 


Battersea and District Radio Society. 


At the headquarters, 374, Wandsworth 
Road, Clapham, S.W., at 8 p.m., on 
Thursday, the 27th March, Mr. Carriett 
of the Genera! Electric Co., Ltd., gave a 
most interesting lecture and demonstration 
on а ''Gecophone" set, comprised of 
their well-known crystal set, power 
amplifier, and loud speaker. 

During the demonstration, various 
points were discussed on the reproduction 
of speech and music, and it was finally 
acknowledged that the results were as 
good as any yet heard, and infinitely 
better than a good many. 

The sets were then dismembered, and 

assed round for inspection, while the 
ecturer gave blackboard illustrations of 
the more intricate parts. 

A thoroughly enjoyable evening was 
spent, and closed with members being 
wiser than they were before. 

Readers desirous of attending these 
lectures should communicate with the 
Hon. Sec., 39, Warriner Gardens, Batter- 
sea, S.W.II. 
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SHORT WAVE TRANSMISSIONS FROM EIFFEL TOWER. 


A series of transmissions are being conducted at 
the present time by the Eiffel Tower in order to 
make observations on the efficiency of short wave- 


Some readers may already have heard trans- 
missions on 115 metres, but it is doubtful whether 
anyone has been successful in intercepting the 
50 metre and 25 metre transmissions. 

We have received particulars of the transmission 
programme for April, together with а request that 
our reeders should be asked to make observations 
where possible on these transmissions. Reports, ií 
sent in to the offices of The Wireless World and 
Radio Review, will be forwarded to the authorities 
organising the experiments. 

Transmissions wil take place on Friday, 
18th Apri, and on Saturday, the 19th, on 50 
metres. On Monday, 21st, Tuesday, 22nd, Friday, 
25th, and Saturday, 26th, further transmissions 
will take place, this time on a 25 metre wavelength. 
The transmissions on 115 metres took place earlier 
in the month, but may be repeated next month and 
in that event the programme will be published in 
The Wireless World and Radio Review. 

Transmissions will take place at the following 


hours on each of the days mentioned above and the 
identification signal indicated will be transmitted. 
Time-Table (G. M. T.). Identification Signal. 


from 0500 to 0510 a.m. f. f. f. f. f. 
0515 0525 h. h. h. h. h. 
0530 0540 f. f. f. f. f. 
0515 0600 h. h. h. h. h. 

from 0300 to 0315 p. m. f. f. f. f. f. 
0320 to 0335 h. h. h. h. h. 

from 0900 to 0915 p. m. f. f. f. f. f. 
0920 0935 h. h. h. h. h. 


The transmission will consist of a message ав 
follows: v. v. v. de FL — FL — 115, 50 or 28 
metres — emission f.f.f. or h. h. h. This will be 
followed by signals of several seconds duration 
transmitted for the purpose of observations. 

In sending in reporte of reception of these trans- 
missions it should be clearly stated at what time the 
observation is made and whether the message was 
f.f.f. or h.h.h. and the weather conditions at the 
time zhowd be reported, together with approximate 
sign-l strength. | 


CORRESPONDENCE. 


Te the Editor of THE WIRELESS WORLD AND 
Rapiro REview. 

Sm. —I have received a request from Mr. Schnell, 
. the Traffic Manager of the American Radio Relay 

League, for a list of hours of operation, wavelengths 
and power used by various British amateur trans- 
mitters interested in Transatlantic communication. 

Will all those, therefore, interested in Trans- 
atlantie tests kindly communicate this information 
to me at the address below, embodying at the same 
time any special points they wish me to raise, as I 
shall be in Hartford on May 14th, and as I am very 
anxious to further international radio, I shall be 
glad to receive observations by return, together 
with full details of stations. 

GERALD MARCUSE, 
British Representative International Amateur 
Radto Union. 
| Hon. Sec. T. & R. Section, R.S.G.B. 
Coombe Dingle, Queen's Park, 
Caterham, Surrey. 
Resistance-Capacity Audio 
Coupling. 
To the Editor of THE WIRELESS WORLD AND 
RADIO REeviEWw. 

Srm,—In the issues of The Wireless World and 
Radio Review of October 10th and 17th, 1923, a 
constructional article by Mr. F. H. Haynes, showed 
the application of the resistance-capacity method 
of valve coupling to amplification at speech fre- 

ies for the purpose of minimising distortion. 

Since that date and in the issue of December 5th, 
I described а resistance-capacity coupled note 


Frequency 


It is interesting to note that articles have not 
appeased во far elsewhere giving constructional 


details of such an excellent principle set, although 
prejudicial criticism has been made. 

One finds it hard to understand the prejudice that 
exists. May be it is thought that the wrath of 
manufacturers of transformers would be incurred if 
this method of magnification were strongly advo- 
cated. 

However, the bare facta remain that two or more 
stages of L.F. transformer coupling do produce an 
alarming amount of distortion unless grid biassing 
is expertly applied and certain value resistances 
shunted across the secondary winding. Even then, 
certain note frequencies are decidedly more promi- 
nent. 

These troubles, coupled with a doubtful loud 
speaker, are the cause of the caustic remarks one 
hears so often of broadcasting. 

Resistance-capacity intervalve coupling, at any 
rate, overcomes inherent receiver distortion to a 
very considerable degree. 

I recently demonstrated a three-valve resistance 
capacity amplifier at the local radio society and the 
members expressed delight at the results, so much 
so that many have made up similar sets. 

That this is at present the most successful method 
of pure telephony reception is borne out by the 
B.B.C’s. Chief Engineer. It is interesting to note 
also that a five-valve model (1—1—3) has recently 
been placed on the market by one of the leading 
firms interested in wireless instrument manufacture, 
employing the magnifier stages coupled by this 
method. 

I also learn that the handsome set presented to 
H.M. the King is fitted with this type of coupling 
for the L.F. stages. 

Wishing your journal continued success. 

March, 26th 1924. S. J. Нех. 


1. All questions are answered through the post. 

is published. 2. Not more than four questions may be sent in at any one time. 3. Every 

question should be accompanied bv a postal order for 1/-, or 3/6 for four questions, and by a 

coupon taken from the current issue. 4. A free coupon appears in the first issue of each 

month, and if this is sent in together with coupons from the three previous sssues, the 
reader is entitled to have one question answered free of charge. 


„D. F.“ (S. E. 25) has good results with his 
reflex receiver when bright emitter valves are 
used, but the results are not satisfactory when 
Gull emitter valves are used. 

The results will not be satisfactory because the 
anode voltage and the grid bias to be used is not 
the same in each case. If the anode voltage is 100 
when bright emitter valves are used, a single cell 
connected in the grid circuit will give the correct 
bias. When a dull emitter valve is used with 100 
volts on the anode, the grid bias should be 3 or 4} 
volts—that is, two or three dry cells. There are 
two harmful effects produced by using insufficient 
negative on the grid of the valve. The first is that 
an excessive current is taken from the anode battery, 
and the second is that the life of the valve is reduced. 
Bo far as the signals are concerned, it will be found 
that they are rectified as well as amplified, whereas 
when the right potentials are employed, there will 
be practically no rectification. 


“ G.H.” (Carnarvon) has made a three-valve 
receiver, H.F. detector and note magnifier, 
and also a two-valve note magnifler, and is 
troubled with a low frequency howl. 

The howling is probably due to the coupling 
between the three low frequency connected valves, 
and it is therefore necessary to alter the natural 
frequency of one of the transformers. Try connec- 
ting & condenser of 0.002 míds. across one of the 
primary windings, апа reversing the connections to 
one of the other primary windings. A resistance of 
0.2 megohms should be connected across the 
secondary windings to reduce resonance effects. 
Bignals will be distorted if an attempt is made to 
stop the howling by reducing the filament temper- 
ature and the Н.Т. voltage. It is always advisable 
to connect a large capacity condenser, such as one 
of 2 mfds. across the high tension battery. If the 
battery is old, it would be as well to use a separate 
battery for the note magnifier unit. 


. W. T.“ (Leeds) asks what size of duolaterai 
coll will be required to increase the wave- 
length of a crystal set to 1,600 metres. 


A selection of those of general interest 


If the crystal receiver i8 at present designed to 
tune over the B.B.C. band of wavelengths, the load 
coil may be a No. 150 Igranic duolateral coil. For 
best resulta, the load coil should be so connected 
in the circuit that the telephones and crystal are 
tapped across both the load coil and the existing 
A.T.I. The position for this load coil will be made 
clear by reference to Fig. 1. When the load coil 
is not in use, the coil holder should be short cir- 
cuited by means of a switch, or by a special short- 
circuiting plug. 


Fig. 1. Connections of @ 


. W. T.“ (Leeds). C : : 
simple crystal receiver provided with а loading сой 
for extending the wavelength range. 


“ Perplexed,” (Newcastle-on-Tyne) has difficulty 
in reception, due to his aerial being situated 
near tram and other wires. 

It would appear that your aerial is badly screened 
by the neighbouring wires, and under the conditions 
it is doubtful whether you will be able to rearrange 
things so that you have в fair chance of receiving 
distant telephone stations. The noise which is 
heard is of course а local disturbance, and will be 
heard every time the receiver is adjusted te ita most 
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sensitive condition for the reception of distant 
signals. We generally recommend the use of an 
aerial wire, but without an earth. You have 
apparently tried this, and not found any improve- 
ment. We think the best p'an would be to use a 
frame aerial, and connect one stage of high frequency 
amplification. We would not eare to say that this 
would ensure your getting the distant signals, but 
you would have а much better chance of doing so. 


R. T.“ (Oundle) asks by what means inter- 
ference from the ignition system of a motor- 
car may be eliminated. 

The only satisfactory method of doing this is to 
totally enclose all the parte carrying magneto 
currents by means of metallic screens, which must 
be connected together and ''earthed" to the 
chassis of the car. The high tension cable should 
be enclosed in flexible metallic braiding, and small 
covers should be fitted over the tops of the sparking 
plugs. А metallic housing for the magmeto will 


also be necessary. 
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copper wire for use in the construction of an 
aerial. 


Theoretically, the enamelled wire should have a 
lower high frequency resistance than the plain wire, 
since currents starting in any one strand are com- 
pelled to keep to that wire throughout the entire 
length of the aerial. In actual practice there would 
be little to choose between the results obtained with 
these two types of wire, so far as small amateur 
aerials are concerned. 


E. A. R.“ (Feltham) asks if a basket coil 
could be used as a choke coil in the dual circuit 
given in Fig. 2, page 338, of the issue of Decem- 
ber 12th, 1923. 


A basket coil could certainly be used, and might 
be wound with 200 turns of the No. 36 D.C.C. wire 
which you have at hand. If the coil is treated 
in any way to exclude moisture from the cotton 
covering, the quantity of wax or varnish used 
should be reduced to an absolute minimum, in 


O+ 
N. V. 


o+ 


Fig. 2. A. H. F.“ (London, S.E.) A receiver permitting reception using a crystal detector or any 
combination of valves. 


A. H. F.“ (London, S.E.) asks how to modify 
the circuit diagram given in reply to “ A.N." 
(Northwich), on page 606 of the issue of Feb- 
ruary 6th, 1924, in order that a crystal receiver 
may be used while the L.T. battery is being 


The diagram is given in Fig. 2, and it will be seen 
that the change from valve to crystal reception is 
made by means of & four-pole change-over switch. 
A switch of this type is necessary, in order that the 
telephones may be eutirely disconnected from the 
H.T. battery when the crystal detector is being 
used. 


* F.V.C." (Dover) asks whether 7/22 enam- 
elled copper wire is preferable to 7/22 plain 


order to reduce as far as possible the self-capacity 
of the coil. For & similar reason, the minimum 
quantity of insulating material should be used in 
the mounting of the coil. 


B. W. B.“ (Farnborough) is only able to receive 
signals for a few seconds after switching on his 
valves. Signals gradually fade away and 
then disappear with a click. 

We have examined the circuit diagram of your 
receiver, and we are of opinion that the trouble 
you experience is due to a faulty grid leak. If the 
grid leak has a very high resistance, or is completely 
open-circuited, the charges accumulating on the 
grid of the detector valve will continue to grow until 
the valve is no longer able to function properly. 
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(Leslie E. Boxwell.) 

S. S. Myriam,” heard at sea during Transatlantic Tests. 

December 20th to 21st. 2,180 miles W.S.W. Ouessant (France), 
500 miles S. Newfoundland: @2 FQ, FS CT, 2 FM, 2 BM, 280 

robably American). December 23rd, 1,730 miles W.S.W. 

ssant, 530 miles W. Fayal (Azores Islands): FP 2 FQ, 
NAB 2, 20D, 282, 5 AT, 5 
6 XX, 8 BM. 8 CT, 6 AM. 


5 PU. December 24th to 25th, leg miles W. S. W. Ouessant : 
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Broadcasting. 


PROGRAMMES ARE BROADCAST FROM 
` FOLLOWING EUROPEAN STATIONS :— 


GREAT BRITAIN. 

ABERDEEN 2 BD, 495 metres; BIRMINGHAM SIT, 475 
metres; GLASGOW 6 8С, 420 metres; NEWCASTLE 2 NO, 
400 metres; BO 6 BM, 385 metres; MANCHESTER. 

ZY, 375 metres; LONDON 2 LO, 365 metres; CARDIFF 5 WA, 
353 metres; PLYMOUTH 5PT (Relay), 330 metres: 

(Relay), 303 metres. Tuesdays, Thursdays and Fridays, 1 p.m. 
to 2 p.m. (L LO only). Regular daily programmes, 3.30 to 4.30 
p.m., 5 to 10.30 p.m. Sundays, 3 to 5 p.m., 8.30 to 10.30 p.m. 


FRANCE. 

PARIS (Eiffel Tower), FL, 2,6oo metres. Daily, 5.40 to 6 a.m. 
Weather Forecasts; 9.50 a.m. (Thursday and Friday), 10.15 to 
10.30 a.m., Time Signal and Weather Forecast; 11.0 a.m, Live- 
stock prices; 2.40 p.m. (Saturday excepted); Financial report, 
4.30 p.m. (Saturday excepted) Bourse Closing Prices; 3. 10 p.m. 
Concert or Address; 6 p.m., Weather Forecast; 6.20 p.m. 
Sunday), Concert and Address; 9.10 p.m., General Weather 


orecast. 
(Com Francaise de  Radiophone Emissions 
" Radiola ''), 1,780 metres. Daily, 11.30 p.m., Cotton Oi? 
and Café Prices, News, Concert; 12.45 p.m, First Bourse Report; 
330 P. in., Bourse Closing Prices; 3.45 p.m., Concert; 4.45 p.m., 
yews and Racing Results; 7.30 to 8 p.m. News; p.m., 


Concert ; 9 окы 5 p.m., Radio Dance Music. 

ECOLE 8 RE des Postes et Telegraphes, 450 metres. 
8 p.m. (Sunday, Wednesday, Thursday, Friday and Saturday), 
Talk on Literature, Dramatic and Musical Selections. 7.15 p.m. 
to 8.25 p.m. (Tuesday), Morse Practice, English Lesson, Lecture 
and Concert. 

LYONS, YN, 3,100 metres. Daily, 8.45 a.m. to 9.15 em 


Gramgphone Records: 450 metres. At 10 a.m., Concert 
News. 2.45 p.m., Market Reports. 4 p.m. and 8 p.m., Concert 
and News. 


BELGIUM. 
BRUSSELS, BAV, 1,100 metres. At І p.m. and 5.30 p.m., 
Meteorological Forecast; 9 p.m. (Tuesday), Concert. 
BRUS ("Radio Electrique "), 410 metres. Daily, 5 to 
6 p.m., 8.30 p.m. to 9.30 p.m., Concert. 


HOLLAND. 
THE HAGUE, PCGG, 1,070 metres. 3 to 5 p.m. (Sunday), 
8.40 to 10.40 p.m. (Monday and Thursday), Concerts, 
THE HAGUE (Heussen tory, PCUU, 1,050 metres. 
9.40 to 10.40 a.m. (Sunday), Concert ; 8.40 to 9.40 p.m., Concert ; 
7.45 to 10 p.m, (Thursday), Concert. 


THE HAGUE (Velthuisen), PCKK, 1,050 metres 8.40 to 
9.40 p.m. (Friday), Concert. 
VERSUM, 1,050 metres. 8.10 to 10.10 (Sunday), Concert 
and News. 


IJMUIDEN (Middelraad), PCMM, 1,050 metres. Saturday 
8.10 to 9.40 p.m., Concert. 

AMSTERDAM, PA 5, 1,050 metres (Irregular). 
p.m., Concert. 

AMSTERDAM (Vas Dias), PCFF, 2,000 metres. 8 a.m. and 
4 p.m., Share Market Report, Exchange Rates and News. 

D 

LYNGBY, OXE, 2,400 metres. 

(Sunday excepted). 


BERLIN (Koenigswusterhausen) LP, 2,800 metres (Sunday), 
10.50 a.m. to 11.50 a.m., Orchestral Concert ; 650 metres, 4.30 p.m. 
to 6 p.m. (Weekdays), 4,000 metres, 6 to 7 a.m., Music and 
Speech; 11.30 to 12.30 p.m., Music and Speech; 4.0 to 4.30 p.m., 
News; 650 metres, 8.30 to 9.:0 p.m., Concert. 

EBERSW E, 2,930 metres. Daily, 12 to 1 p.m., Address 

ursday and 


о concer 7 to 8 p.m., Address and Concert; 

turday, 7 to 8 p.m., Concert. 

BERLIN (Vox Hans) 400 metres. 8 tog p.m. Concert. 
FRANKFURT-AM- › 440 metres. 7.30 to 10 p.m. Tests. 

Gramophone records. 


CZECHO-SLOVAKIA. 
KBELY (near Prague, 1,15% metres. Daily (Sunda ex- 
cepted). 9 a.m., 10.30 a.m., 12.30 p.m., 5 p.m. F.nancial News 
and Bourse Prices. 6.15 p.m. аг. 7.15 p.m., Coneert, News, etc. 


740 to 9.10 


7.30 to 8.43 p.m., Concert 


SWITZERLAND. 
GENEVA, 1,100 metres (Weekdays). At 2.15 p.m. Concert or 
lecture. 


LAUSANNE, НВ?, 780 metres Daily, 8.15 pm., Concert 


and Address. 
SPAIN. 
MADRID, 1,650, 2,200 metres (Irregular). 12 to r p.m., Tests. 
MADRID, PTT, 400 to 700 metres. 4 to 5 р... Tests. 


ITALY. 
ROME, ICD, 3,200 metres. Weekdays, 11 аль, Geamophone 
Records. 
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DIRECTION AND POSITION FINDING BY WIRELESS 
By R. KEEN, B.Eng. (Hons.) Sheffield. 
363 pages. Over 250 Photographs, &c. 
Bi cw book deals not only with the principles of the "t but with the 
constructional details of direction finding installations describes the 
principles of Direction and Position F inding in this country in such a way that 


the subject may be grasped easily Ьу engineers tackling this field of wireless work 
for the first time. PRICE / NET. POST FREE 9/8 


CONTENTS: 
lek mpg ы Theory of the Wireless Direction Finder; Valve Amplifiers and 
Ma Position Finding; Night Effect and other Freak Phenomena ; The Ship 
D.F. . The Shore D.F. Station ; The Aircraft D.F. Station ; Fault Clearing and 
Maintenance ; Notes on Field and Nautical Astronomy ; Bibliography. 


The WIRELESS PRESS Ltd., 12-13 Henrietta St., London, W. C. 2° | 
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—for the Lady. 


While not displaying interest in wireless technicalities, the lady 
generally has an ideal perception for good music, is intrigued with the 
opera and sport, and certainly has a consuming passion for fashion talks. 


PRICE lt is your pleasure to see her vastly entertained— bring all of these | 
| wireless and a Brandes. The “ Matched Tone” feature ensures ri 
25, 7 velvety tone with pure distinctness and the headband means a delightful 
A . comfort worthy of feminine consideration. Your dealer has them—ask him. 
conform P Manufactured at Slough, Bucks, by 
regulations. Brandes Limited, Walmar House, 296 Regent Street, W.1 


Glasgow-47, Waterloo Street. Newcastie-5/6 Post Office Chambers 


— cMatched ‘Tone 
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с Жез Radio Headphone 
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The latest йак of the Amateur 
is to receive America on his home-built 
Set. Experience has proved this can | 
only be done by using scientifically de- 
signed components built to stand up to 
requirements, Just as the M,S.I. 
Receivers are world known for reception 
of Continental Stations, so the M.S,I, 
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WIRELESS AND WEMBLEY. 


By THE EDITOR. 


HE appearance of this page in print will coincide with the date arranged 
for the opening, by His Majesty the King, of the British Empire Exhibition 
at Wembley. 


It is fitting that the first Exhibition of its kind in the history of the 
British Empire should also serve to mark a striking event in the history of wireless. 
We refer to the simultaneous broadcasting from all stations in the British Isles of 
His Majesty’s speech on the occasion of the opening of the Wembley Exhibition. 
An opportunity will thus be afforded to a very large proportion of His Majesty's 
subjects to hear his voice for the first time. 


To have brought about the possibility of the King’s voice being heard in homes 
throughout the British Isles, and still further afield, is an achievement which can 
do much to further the democratic spirit of the British Empire. 


. Almost every day science is finding new channels through which to assist the 
development of civilisation. Little by little prejudices give way with the realisation 
of the services which science can provide. As a consequence, broadcasting at the 
present time is becoming just as much part of our national life as our daily 
newspaper, but it provides us with a human interest and personal touch which 
newspaper print can never achieve. The present instance of the broadcasting of a 
speech by the King is a striking example. Kings’ speeches have often appeared 
before in our newspaper columns, but no comparison can be drawn between reading 
a speech and hearing the words spoken by His Majesty himself. 


It is difficult to conjecture just how significant is this event, but one possibility 
appears to stand out so prominently that it may almost be regarded as a certainty. 
Just as on this occasion the King will address his subjects simultaneously 
throughout the British Isles, so within the next year it will almost undoubtedly 
be made possible for the King to address his subjects throughout the greater part, 
if not the whole, of the British Empire by the same means. 


Whether Broadcasting Stations overseas will be operated direct by wireless or 
whether the connecting links will be achieved through existing cables is a matter 
which experiment and research will decide, but the outstanding fact stands that 
the achievement of this result is no longer to be regarded as a remote possibility, 
but should be looked forward to as a certain and natural development which, 
assuming progress at the present rate, should reach fulfilment within a com- 
paratively short space of time. 
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TWO-WAY AMPLIFICATION. 


The problem of two-way amplification, that is of amplifying signals 
simultaneously in two directions, is one which has had the serious attention 
of engineers since the very earliest days of electrical communication. 


By L. T. Hinton, B.Sc. 


HE first system of two-way ampli- 
fication to be achieved naturally 
applied to the first method of 
communication, namely tele- 
graphy. Wireless telephony represents the 
other end of the scale of development, and 


621900 CYCLE PER Sec - 365 METRES. 2.LO. 


WIRELESS TELEGRAPHY 
& TELEPHONY. 


-{- 4100 metres. Ат Ministry 


73170 CYCLES PER SEC-- 


40,000 CYCLES PER 3860 


- 14.100 METRES. Carnarvon. 
CARRIER TELEGRAPHY 
& TELEPHONY 


21.200 CYCLES PER SEC-- 


3000 CYCLES PER SEC.- 


WIRE TELEPHONY. 


150 CYCLES PER ЗЕС-- 
0 


WIRE TELEGRAPHY. 
Fig. 1. 


is engaging the attention of engineers at 
the present time. Between the two extremes 
lie the cases of long-distance wire telephonv 
and carrier current telephony and telegraphy. 

All the examples cited above may be 
arranged in a frequency table. In Fig. 1 
these various methods of communication are 
tabulated and they will be dealt with in 
ascending order of the frequency which it 
is desired to amplify. In actual practice 
the divisions between the bands are not 
very definite, and a considerable amount 
of overlapping exists as shown. 


From the telegraph problem there are 
two points which may be noted as having 
a bearing on the development of the appara- 
tus used for the other cases. In the first 
place the distortion of ‘a received signal 
over a long circuit was very marked. This 
was corrected for at each “repeater ” 
or amplifying point. The telegraph amplifier 
being a relay device, sent out a square- 
topped wave of the same type as the original 
key impulse, and therefore only the distortion 
of the last section of circuit was introduced 
into the received signal. Hence distortion 
is one problem which has to be considered. 

The second item of interest is the well- 
known duplex arrangement which allows 
signals to be sent in both directions simul- 
taneously over the same wire by means of a 
balanced circuit. Fig. 2 shows the principle 
employed. ` 


Fug, 2. 


Outgoing signals from the key pass through 
the two windings of the relay in opposition, 
and if the characteristics of the balancing 
network are the same as those of the line 
these two currents will be equal and the 
relay will be unaffected. Incoming signals, 
however, pass through the windings in 
series, and the relay is operated. 
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Passing on to the case of telephone 
amplification, mention must be made of 
the three-electrode valve. The properties 
and action of this device have been dealt 
with at length by many authors, and we 
need only bear in mind the fact that a 
three-electrode valve when associated with 
its correct battery potentials, etc., and 
operating in a properly designed circuit, 
amplifies all frequencies equally. 


EE. | 
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AMPLIFIER 


Fig. 3. The two-way one element or type 21 repeater. 


There are three types of two-way amplifiers 
used commercially at the present time 
for amplifying frequencies between about 
200 and 3,000 cycles per second, and they 
will be dealt with in the order of the length 
of circuit to which they are applied. 

In Fig. 3 is shown in a simplified 
form a type of repeàter whose practical 
application is, however, very limited. 
The coil C consists of three windings 
inductively coupled on one core and so de- 
signed that the impedance of the windings 
and the transformation ratios are correct 
for the circuits associated with them. 
Provided that this is done and the impedance 
of the lines, the input circuit and the output 
circuit bear the right relations to each other, 
no energy will pass direct from Line A 
to Line B. Half of the incoming energy 
from either line will pass into the input 
grid circuit and half will be lost in the output 
plate circuit. The incoming signal will be 
magnified by the amplifier and the output 
will flow in series through the two lines. 

It will be seen that unless the two lines 
have similar characteristics at all the fre- 
quencies to be transmitted, the input 
leads will not be at equi-potential points 
with regard to the output, and a portion 
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of the output will re-enter the grid circuit. 
This is a regenerative effect which results 
in “ singing or the generation of oscillations 
by the repeater when the unbalance current 
re-entering the grid circuit is equal in 
magnitude to the original incoming current 
from the line. This necessity of balance for 
successful working, makes it essential that 
the repeater be located within 5 per cent. 
of the electrical centre of the line, or of 
the geographical centre when the same 
line construction is used on each side of the 
repeater station. 

Further, the fact that even when this 
balance condition has been met, half the 
output energy goes back to Line A means 
that only one of these repeaters can be used 
in a circuit, since two would amplify round 
and round each other. This type of unit, 
known as the 21, or two-way, one- element 
type, has been described in more detail 
than its use warrants in order to bring out 
the vital problem of balance which is asso- 
ciated with all repeater working. 

The next type of amplifier to be described 
is the 22, or two-way, 
unit which is used on cable circuits up to 
about 300 to 400 miles, and works up to 
IO or I2 in tandem on open- wire circuits 
3.000 miles long. 


UNBAL ANCE 
CURRENTS 


AMPLIFIER 


AMPLIFIER 
A 


Fig. 4. The two-way two element or type 22 repeater, 


Fig. 4 shows one of these units in its 
simplified form, and in comparing this 
with Fig. 3 it will be seen that Line A is 
no longer joined directly to Line B, but that 
each line has associated with it an artificial 


two-element : 
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line or balancing network, which can be 
made to simulate the impedance of any 
type of line of regular construction at all 
the frequencies which it is desired to trans- 
mit. Tracing the path of a current coming 
in from Line A, half the incoming energy 
enters the input circuit of amplifier А and 
half is lost in the output of amplifier B. 
The amplified energy then goes through 
the third winding of its output transformer 
and is induced into Line B and its balancing 
network іп series. Should there exist any 
unbalance between Line B and its network 
a certain amount of this amplified energy 
will enter the amplifier B and will be amplified 
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commercial units. The chief of these arc 
reliability, control, distortion and similarity 
of results from unit to unit. 

The reliability of the amplifier depends 
very largely on the frequency characteristics 
and life of the valve E, and the stability 
of the batteries C, D and F associated with 
it. Valves are now produced which amplify 
all frequencies equally, and which have an 
average life of 10,000 burning hours without 
diminishing their amplification constant when 
the battery currents and potentials are 
kept within close limits. . 

Control of the gain in '' Miles of Standard 
Cable furnished bv the repeater to the 


Fig. 5. Details of the repeater of Fig. 4. 


and sent back to Line -A. If there is 
unbalance on this side also, a similar action 
will occur here, and if the unbalances are 
sufficiently serious the repeater will howl. 

This can be avoided by the design of the 
networks, and this type of repeater is in 
service on the London- Manchester circuits, 
and wil be used on cable from London to 
Newcastle. 

A portion of Fig. 4 has been drawn out 
in detail in Fig. 5 to show the apparatus 
which goes to make up the complete re- 
peater in order to deal with subsidiary 
problems arising in the development of 


line in either direction is effected by the 
potentiometer A, which is connected to 
the low side of the input transformer B. 
A filter Н is connected into the output 
circuit, and is arranged so that it passes 
to the output winding of transformer K, 
without appreciable loss, all frequencies 
below some predetermined value. This 
filter helps in the problem of balancing 
by limiting the range of frequencies over 
which it is necessary for network N to simu- 
late line L; however, it is so designed that 
a sufficient band of frequencies for good 
speech are amplified in the repeater. 
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Lack of distortion and similarity of results 
are obtained by very careful manufacture 
and assembly of the valves, transformers 
and other apparatus associated with the 
repeater unit. 


Fig. 6. The '*four-wire " system, 


It has been found that for distances 
greater than about 300 miles of cable it is 
at present not possible to work on circuits 
using two wires and employing the repeater 
previously described.- This is due to un- 
balance currents which are called echo- 
currents " because they affect the talker 
and listener by being heard late in the 
receiver, and sound like an echo of the spoken 
words. Recourse is therefore made to the 
'" four-wire " system in which one pair of 
wires is used to transmit in one direction 
and another pair to transmit in the other, 
as shown in Fig. 6. 


Fig. 7. 


When talking, the subscriber's current 
passes through the terminating set in the 
same way as it enters a 22-type 
repeater, and is transmitted along the line 
to the first amplifier B; from there it passes 
along the line to the second amplifier C,, 
and so on to the end of the circuit. The 
current coming in the oppesite direction 
comes from the last amplifier B,, and goes 
in series through the subscribers line and 
balancing network. It will be seen that 


the problem of two-way amplification now : 
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resolves itself into a study of two separate 
one-way amplifiers located at the same sta- 
tion, but so designed that they do not howl 
by a feed-back from output to input and 
arranged so that one amplifier does not 
cause overhearing from its circuit to a 
similar circuit at the same station. 


In Fig. 7 are shown the various parts 
which go to make up the two-stage amplifier 
used in four-wire working. The battery 
supply to the valves has been omitted for 
the sake of simplicity. The line A is coupled 
to the grid of the first valve D by means 
of a specially designed input transformer C, 
which has its secondary winding brought 
out to a series of contacts by means of which 
the gain of the repeater can be controlled 
in large steps. The output of the first stage 
is coupled to the second stage by means 
of the intervalve transformer E, which is 
designed in a somewhat similar manner 
to transformer С; in this case the tappings 
on the secondary side are arranged to control 
the gain of the repeater in fine steps. The 
output of the second stage is coupled to 
the line B by an output transformer G. 
All three transformers mentioned have to 
be designed so that they are of the correct 
ratio and impedance for their associated 
circuits and transmit all necessary voice 
frequencies equally. 

This system has been described to illus- 


Sra ELDING 


Connections of two-stage amplifier. 


trate a method of working which brings 
into the normal problem of overhearing 
or " crosstalk," a factor depending on the 
amount of power put out by the amplifier. 
It has been found necessary to shield the 
leads carrying the amplified output currents 
of one repeater from the leads carrying the 
weak input currents to another repeater 
at the same station, in order to reduce this 
value of crosstalk to a minimum. This 
is done by wrapping the output leads in 
copper braiding or copper tape which ts 
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connected to ground, thus effectively inter- 
posing an earthed screen between the two 
types of circuit. 

Continuing up the frequency scale we 
come to carrier or '' wired-wireless " trans- 
mission. In this system the voice currents 
are made to modulate a carrier frequency, 
and to produce a side-band as in wireless 
telephony. At carrier repeater stations a 

'22-type " repeater, designed for carrier 
frequencies may be set up in the manner 
shown in Fig. 4, but as this necessitates 
the somewhat difficult task of balancing 
the lines at frequencies of the order of 30,000 
cycles per second, it is usual to employ 
band filters and to use different carrier 
frequencies for transmitting in the two 
directions. 


A band filter consists of an arrangement 
of inductances and condensers so designed 
that they introduce a small loss over the 
band of frequencies which it is desired to 
transmit, but introduce a high loss to fre- 
quencies on either side of this band. 
Suppose that the carrier frequency in 
one direction is 10,000 cycles per second, 
and in the other direction it is 15,000 cycles 
per second. Then at the two-way amplifying 
station a band filter passing 10,000 to 13,000 
cycles is bridged across the line and i impresses 
this band on the grid of the tube amplifying 
in the one direction, while a second filter does 
the same for a band from I5,000 to 18,000 
cycles passing in the opposite direction. 
The outputs of the amplifiers are coupled 
to the line by means of suitable transformers. 


When we arrive at the stage of two-way 
amplification as applied to wireless telephony, 
it is possible that a system somewhat akin 
to that described for carrier working would 
be employed. Two different carrier fre- 
quencies or wavelengths would be used, 
one to carry the speech currents in each 
direction, and they would be received at the 
repeater station on antenna tuned sharply 
to each wavelength only. Such antenne 
would have the effect of the band filters 
mentioned, but in this case the amplified 
output would be sent out over equally 
sharply tuned antenne to prevent singing. 


Such a system in its completed form 


is only for the future to bring forth, and. 


since large powers and high frequencies 
have to be handled in wireless transmission 
it would be well to note the main difficulties 


which it has been necessary to overcome - 
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in the other types of amplification which 
have been dealt with. 

(1) Prevention of howling. This diff- 

' A culty increases with both the power 
handled and the frequency. 

(2) Absence of distortion. This necessi- 
tates careful design of apparatus. 

(3) Balancing. This is eliminated by 
using different wavelengths, but is 
replaced by the necessity of very 
sharp tuning. 

(4) Prevention of crosstalk. This is 
allied to (1) and becomes increasingly 
difficult as the power and frequency 
increase. 

While this article has dealt with the broad 
aspect of the methods used in obtaining : 
two-way amplification at telephonic and 
carrier frequencies, there are many other 
cases of repeater work which are equally 
interesting. As an example, we have not 
considered how it is possible to ring over 
circuits using such amplifiers, nor of the 
methods employed in installing and main- 
taining repeater stations, each of which is 
a lengthy study in itself. 


The four-valve receiving set of Mr. L. J. Davis, of 
| Leigh-on-Sea, Switches control the number of valves 
in use, and provide for a varied range of circuits, 
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BUILDING А | 


SHORT WAVE HETERODYNE WAVEMETER. 


Now that so many stations are operating on wavelengths between 9o and 


200 metres it has become necessary for the experimenter to 
Constructional data is to be found in this article 


meter covering this range. 


a wave- 


for setting up such an instrument, 


By A. CASTELLAIN, B.Sc., A.C.G I. 


HERE seems to be a growing 
tendency among amateurs to trans- 
mit and receive at shorter and 
shorter wavelengths, so that a 
description of a wavemeter to cover these 
short wavelengths will 
not be out of place. 

The instrument is 
designed to cover the 
wavelengths below 
360 metres as far as 
40 metres directly, 
though it is possible 
to determine wave- 
lengths down to at 
least 15 metres by the 
harmonic method. 

The chief points 
kept in view in the 
design are (т) Sim- 
plicity, (2) Reliability, 
(3) Low cost, (4) Com- 
pactness, and (5) Ease 
of construction. 

A Hartley circuit 
was chosen as the 
oscillator, for only one 
coil is required for 
each range instead of 
two coupled coils, as 
is more usually the 


case. 

The H.T. supply is 
not fed to the plate 
of the valve through 
a choke, and the plate 
connected to the oscillating circuit through 
a condenser, as in the more usual Hartley 
transmitter circuit, in order to avoid the 
use of a radio frequency choke coil, which 
would have to be very carefully constructed 


Heterodyne wavemeter covering a wave range 
of 40 to 360 metres. 


and a position found for it out of the fields 
of the two oscillating coils. 


CONSTRUCTIONAL DETAILS. 

A list of the components used by the author, 
together with suitable 
substitutes, is given 
below :— 

One tuning con- 
denser, 0:0005 míds. 
maximum. In the 
design given the 
total depth of the 
condenser does not 
exceed 43 ins. 

Fixed condenser, 
value o:oor mfds. 
(type 600 Dubilier). 


Ebonite panel, 
9' X 5" х r. 
Vernier friction 


pencil (Igranic). 

Double-pole 
change-over switch. 

Six terminals. 

A small tumbler 
switch for filament 
single-pole knife 
switch. (The author 
used a small ex- 
army filament 
switch, but in the 
working drawings a 
position is shown for 
a single-pole switch.) 
Four valve sockets. 

One yard No. 16 S.W.G. (round or 
square) tinned copper wire. 

8 feet of No. 18 D.C. C. copper wire 
and 22 feet of No. 26 D.C.C. copper 
wire will be required for the coils. 
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2$ ins. length of 3} ins. ebonite or waxed 
cardboard tubing. 

Four 2 іп. 4B.A. screws with nuts and 
washers, also four 3 in. small condenser 
spacing washers. 

Box, 9"х5" х5” inside dimensions to 
fit panel and lined with copper or tinfoil 
except on one 5 in. side, which is at the 
valve end of the panel. 

A small piece of springy brass or copper 
to short circuit switch contacts not in use. 
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Dimensional drawing of panel showing location of 
fitments. 


The first thing to be done after obtaining 
the components is to mark out and drill 
the panel. Positions and sizes of the various 
holes are given in the dimensional drawing 
of the panels. 

The holes for the valve legs should be 
drilled with a in. tapping drill and then 
tapped 4 in. Whitworth thread. 


TINNED TINNEO 
` * 


Treatment of valve sockets for mounting flush with 
ьо meee the panel face. 
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After threading the sockets with a }m. 
thread for 5/16 in. length, the B.A. threaded 
part of three of the sockets may be cut off 


with a hacksaw. : 
H- 
= i 
TAPPING ANO | i 
ENDS ABOUT | 
_ 


Details of the smaller coil. 
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When finished, one socket should be as 
shown at А and three as at B. Before screw- 
ing into the panel they should be tinned 
as shown. If tinned while in position 
on the panel they will get hot and soften 
the ebonite which is holding them, and so 
become loose. They may be countersunk 
when in the panel. | 

The. condenser indicator line can be 
scratched with a broken hacksaw blade, 
using a steel rule to ensure straightness. 

All the terminals and switch contacts 
should be placed into their respective holes 
and their nuts put on. The stems should then 
be tinned, after which the nuts may be 
screwed up tight. The condenser can now 
be secured to the panel. 

Before proceeding to make the coils it is 
advisable to carry out some of the wiring 
while the various components on the panel 
are accessible. 

The wiring on the panel comprises the 
following leads :— | 


(1) H.T.— terminal to 
terminal. 

(2 Filament socket to L.T.— terminal. 

(3) L.T.4- terminal to switch and from 
switch to filament socket. 

(4) Grid socket to centre of double- 
pole switch to fixed plates of con- 
denser. 

(5) Other centre of double-pole switch 
to moving plates of condenser to 

other telephone terminal. 


telephone 
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(б) H.T.-- terminal to plate socket. 

(7) Two straight ri in. lengths of wire 
should be soldered to the two 
switch contacts nearest the centre 
of the panel. 

The ebonite or cardboard tubing should be 
cut so as to give when finished 
one tube rin. long and the other 
Ij ins. long. The tubes should be 
drilled and set up as shown in the 
accompanying diagrams. The smaller 
coil consists of 8 turns of No. 18 
D.C.C. wire tapped at the sth turn. 
To wind the coil 8 ft. of wire should 
be cut off and stretched slightly to 
remove kinks. One end must be 
bared for jin, and put through 
small holes in the end of the former. 
Five turns are then wound and the 
wire brought to thc inside of the 
tube and out again by means of 
holes provided. The remaining three 
turns are completed and the end of 
the wire fixed in the same way as 
the beginning. The wire should be 
wound as tightly as possible. 

It will be seen that both ends 
and the centre tapping are on the 
inside of the coil, and the reason 
for this will be apparent when actually 
wiring up. The ends and tapping should 
be scraped and tinned, and then the coil 
is ready for mounting. 

The larger coil consists of 25 turns of 
No. 26 D.C.C. tapped at the 13th turn, 
and is wound in the same manner as the 
smaller coil. The method of tapping, how- 
ever, is different, as a loop is taken and a 
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The lerger coil, showing method of mounting, 
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knot tied in it. It should be noted that 
this knot should come on the opposite side 
of the coil to the starting place. When the 
coil is finished, the knot is carefully pulled 
away from the coil for about a quarter of an 
inch, and the wire bared just below it, and 


The interior, showing the arrangement of the coils. 


tinned. On turning the knot'one or two 
turns these tinned wires come together and 


can be fixed in position by a touch with the 


soldering iron, after which the knot may 
be cut off. 

The smaller coil may now be fixed on the 
panel as shown in the illustration, and the 
ends wired up to the nearest switch contacts. 
The 5th turn should be connected direct to 
the filament minus terminal. The beginning 
of the coil should go to grid. through the 
switch. 

It is now convenient to connect up the 
o:o01 mfd. condenser. This is placed, 
with the tags upwards, between the switch 
contacts and wired in position with short 
wires to plate and the wire which connects 
to the moving condenser vanes. It is possible 
to fix this condenser quite rigidlv in the 
manner stated. 

To secure the larger coil in position, 
a nut should be put on the grid valve socket, 
then the coil followed by another nut, which 
should be tightened well up to hold the coil 
firmly in position. This coil is at right angles 
to the smaller one. The ends тау be wired 
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up to the remaining switch contacts and 
the tapping point to the filament negative 
terminal. 


Circuit of short wave wavemeter. 
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Care should be taken that the condenser 
dial reads 180? when the condenser is at 
maximum value, and also that it is firmly 
clamped on to the spindle. 


The name tags, if used, may be secured 
with a little seccotine, and the panel fixed 
into the tinfoil lined box, which completes 
the instrument. The tin foil is kept in place 
by being stuck on with shellac. 


It must not be overlooked, of course, that 
the calibration of this instrument only remains 
reliable with one particular valve, and that 
H.T. and L.T. voltages must be kept within 
certain narrow limits. 


PORTABLE DUPLEX TELEPHONY SET. 


The outfit is very compact, easily portable, and will withstand rough handling. 
Transmission and reception are carried out simultaneously on one 


This should be an ideal set for club outings during the coming summer season, and shows what can 


hand-driven generator shown on the left. 
aerial. 
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"Courtesy Marconi’s Wireless Telegraph Co., Ltd. 
Power is obtained from the 


be achieved in the construction of portable transmitting sets. 
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A SIMPLE SHORT WAVE RECEIVER. 


The following description of a simple receiver should appeal to those who 
тау have experienced trouble in reception on short waves, because it has 
been designed with special regard to short wave reception. 


By W. J. JouGuin, F. R. S.A. 


OW that so much interest is taken 
in transmission on short wave- 
lengths of 200 metres and lower, 
it follows that the amateur must 
devote his attention to setting up a simple 
receiver to bring in signals transmitted on 
these wavelengths., Whilst the construction 
of a suitable receiver embodying high 
frequency amplification presents many diffi- 
culties, the design of a single valve set given 
here has been drawn up to be as simple as 
possible and is quite an efficient arrangement. 


Fig. V. 


The circust arrangement. 


The difficulties met with in reception on 
short wavelengths is a state of affairs which 
is rather welcomed by many of the trans- 
mitters, as the effect is that there is consider- 
ably less interference on these wavelengths 
than on 300 metres and upwards. 

One of the most useful circuits to employ 
for short wave reception is the Reinartz 

ment. The merits of this circuit are 
that it lends itself to short wave reception 
down to practically the fundamental wave- 
length of the aerial, together with stable 


reaction all the way, with a further ad- 
vantage that there is no appreciable wave- 
length change with variations of reaction 
coupling. 


Fig. 2. The circuit modified as in the arrangement 
described. 


Fig. 1 shows the arrangement of the 
circuit, from which it will be seen that reaction 
is obtained by both electromagnetic and 
electrostatic coupling, and to get the best 
and most even results these two couplings 
have to be correctly proportioned. 

After spending considerable time in 
investigating the circuit and its components, 
it was decided to make certain modifications, 


The tuner, giving details of turns. 


Fig. 3. 
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with the result that a sensitive circuit is 
produced with all the advantages of the 
Reinartz arrangement, and making use of 
no additional apparatus and no further com- 
plication of the tuning adjustments. 

The circuit is shown in Fig. 2, and whilst 
this is more or less a well-known arrange- 
ment, it is the correct proportioning of the 
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grid condenser is 0:0003 míds., whilst the 
Н.Т. by-pass condenser is 0:0005 mfds. 

The following are the exact particulars of 
the coils. The inductance is wound on a 
cardboard former 33 ins. in diameter by 
34 ins. long. There аге five sections of 
I2 turns of No. 26 D.S.C. wire. It is 
necessary to make a gap between the first 
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Photograph illustrating the front of the panel with condenser 
dial, reaction dial and switches. 


parts which gives it asuperiority. The aerial 
circuit can practically be regarded as being 
aperiodic, and consists of six turns of wire, 
with a four-point switch adding steps by 
two turns. The grid coil is proportioned to 
have similar values to a normal secondary 
circuit. The grid leak is 1 megohm, and the 


and second sections to allow for the reaction 
rotor spindle which passes through. The 
rotor is out of a standard variometer, and is 
wound with 40 turns of No. 26 S.S.C. wire. 
The original spindles are retained to allow a 
good contact being made, without recourse 
to the introduction of flexible leads. The 
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grid circuit tuning condenser has a value of 
0:0003 mfds. 

With regard to the operation of the instru- 
ment, it will be found that when used on an 
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instead of employing condenser tuning with 
cylindrical inductance, two variometers are 
made use of. The purpose is to produce a 
tuner of much neater appearance, easy to 
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Fig. 4. Sketches giving details of the components and their location on the panel. 


aerial of the average dimensions used by 
amateurs, that the first stud tunes to wave- 
lengths around 200 metres, while the second 
and third represent 250 to 350, and on the 
last signals on wavelengths of 350 to 500 
metres may be tuned in. 

A somewhat modified model on the same 
principle has been experimented with, and 


operate, and to do away with the fitting of 
the grid circuit tapping switch. 

In conclusion it may be stated that this 
simple set can be got going very easily, 
without a great deal of trouble or experiment, 
and that record can be kept of tuning adjust- 
ments corresponding to the various wave- 
lengths. 


RADION 


HEN a valve of a new kind is sent 

to us for test we endeavour to 

find out its particular quality of 

interest, and to see where it differs 

from others. In some cases the 
answer is obvious, while in others one wonders 
if it is worth while. 


The number of new valves put on the market 


recently has been very great, and the latest to 
reach us are the products of Messrs. Radions, 
Ltd., who market their valves under the trade 
name of Radion.“ These valves are obviously 
intended to fill the gap between bright and dull 


VALVES. 


emitters and are stated to consume an average 
current of 0.25 ampere at 4.0 volts. 

Two separate types are made, one for use as an 
amplifier, ‘‘ A.2," and the other, known as the 
D. 4.“ for use as a detector. Unfortunately only 
one valve of each type passed through our hands, 
and to record an opinion on a type as represented 
by one valve is somewhat difficult, and it may be 
that much of what follows may only be applicable 
to the particular valves we tested. 

Both valves are fitted with the same filament, 
the characteristics of which are shown in Figs. 
1 and 2, the current at 4 volts being 0.27 and 
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0.25 ampere respectively. Although the 
normal filament volte are stated to be 
3.5 to 4.0 the curves show that below 
the latter figure the emission is very 
small. Indeed, one might say, at any 
rate, a8 far as the samples we tested are 
concerned, that unless the L.T. battery is 
well charged the resulting emission will be 
lower than is desirable. 


Static Test. 

The anode current grid volts charac- 
teristics of the amplifying valve are given 
in Fig. 3, the curves being obtained 
for anode potentials of 30, 60 and 90, 
and give a magnification factor (m value) 
of 5.5. 

The impedance which works out at 
42,700 ohms is, when compared to the 
magnification, essentially on the high 
side. The curves of Fig. 4 refer to the detector 
valve, and are taken at the same values of anode 
voltage as previously mentioned. 
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In this case the m value is 11.5 and the internal 
impedance 56,800 ohms. а speaking, 
therefore, the foregoing figures would predict the 
* D.4 " to be the better valve. 

Circuit Tests. 

We next tested the valves on our usual receiving 


circuit, which is normally arranged for detector 
with one stage of high frequency. 


FILAMENT AMPERES 


EMISSION IN MILL! AMPERES 


FILAMENT VOLTS 


Fiq. 2. 


THE WIRELESS WORLD AND RADIO REVIEW 


AMPLIFICATION FACTOR 5:5 
IMPEDANCE 42 700 п 


Арвп, 23, 1924 


"RADION TYPE A2 


DENEN | 
N 
RRR 
Cte 24 0E RC ' 

cee E oles 


Using the Radion “D.4” (detector valve) 
with an anode potential of 45 in place of our usual 
detector, equal signal strength was obtained, and 
rapidly switching over to our standard failed to 
give any noticeable difference in volume. 

Although not designed for the purpose, we 
next tried the D.4 " as an H.F. amplifier, and as 
such it gave satisfactory results. With the Radion 
amplifier valve, however, we were much less suc- 
cessful, and a marked decrease in signal strength 
when using the '' A.2 " was observed. 

Summing up, our experience shows the D.4 " 
to be a reasonably satisfactory all-round valve, 


GRID VOLTS 


Fig. 4. 


whereas the performance of the А.2 '" was some- 
what poor. 

Whilst we freely admit that outeide appearances 
are nowise an indication of performance, yet un- 
doubtedly a well-finished valve appeals to a large 
number of enthusiasts who are fastidious as to 
the appearance of their apparatus. We are, of 
course, becoming accustomed to discoloured bulbe, 
those of the Radion valves reminding one of 
the photographic dark-room. We have a suspicion, 
however, that the filaments are running much 
hotter than would at first be thought, although 
it is difficult to judge in view of the red bulb. 
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THERMIONIC VALVES WITH 
DULL-EMITTING FILAMENTS. 


By THE RESEARCH Starr or THE GENERAL ELECTRIC Co., LTD. 


(Work conducted by M. Thompson & А. C. Bartlett.) 


HERE are two methods by which the 

fficiency of the valve can be improved. 

One method consists in so balancing 

the operating characteristics of the valve 

t the electrical constants of the 

circuit of which it forms part, that the maximum 

output is obtained from the valve with the minimum 

dissipation of power in the anode of the valve 

itself. The second method consists in reducing the 

power consumed in heating the cathode to a 

temperature at which the necessary electrons are 
emitted. 

Dr. Richardson gives two equations connecting 
the emission of electrons from the substance with 
its temperature. If + = saturated emission current 
in amperes per unit area of the emitting surface, 
and T = absolute temperature of surface, then 


i = ATtO/T 
or i = СТ?е-4Т 
where А C b and d are constants characteristic of 
the emitting surface. 

It is obvious that at à constant temperature the 
magnitude of the saturated emission from a sub- 
stance will almost entirely depend upon the value 
of the factor b (or d). This constant b is related 
to $, the work neceesary for an electron to escape 
from the surface of the emitting surface, by the 
simple equation b = $/k, where k =the gas 
constant for a single electron. Then, at the same 
temperature, substances having a low value of ф 
(that is electro-positive), will emit more electrons 
than will substances having a high value of ¢. 

Two forms of electro-positive cathode have been 
introduced. The first is the cathode covered with 
oxides of the alkaline earth metals. The second 
form of electro-positive cathode is the thorium 
coated tungsten cathode, with which alone this 
article is concer&ed. It is usually known as the 
dull emitting " filament, because it gives the 
requisite emission at a temperature much lower 
than that of the plain tungsten filament. 

One of the first problems undertaken by the 
Research Laboratory of the General Electric 
Company was that of investigating the electrical 
behaviour of thoriated tungsten filaments, with the 
object of stabilising their enhanced emission, so 
that use could be made of them in valves. It was 
found necessary to take great care in the preparation 
of the valves, and a method was evolved for pro- 
ducing regularly and with certainty a higher degree 
of vacuum than that obtained in the average hard 
valve of the time. Further, it was also essential 
that all surfaces which collected electrons during 


— — —Z‚— 
* Abstract of paper read before The Institution 
ot Electrical Eingineers, April 2nd, 1924. 


operation of the valve should be free from adsorbed 
layers of gas. It was a comparatively easy matter 
by electron bombardment to free the anode of the 
valve from gas, but much more difficult to do so 
with the grid. It proved possible, however, to 
cover the surface of the grid with & gas-free deposit 
or varnish, after which deposition ап electron 
current could be passed from filament to grid for 
long periods without liberating harmful gas from 


the surface of the grid. 


ANODE CURRENT IN MILLI-AMPERES 
© 


ки 
MEN 
PAN 


6 8 


GRID POTENTIAL IN VOLTS 


Fig. 1. Anode current-grid voltage characteristics 

for one valve, with the same total emission from the 

filament with (1) tungsten emission and (2) thorium 
emission. 


The first type of dull emitter manufactured 
(March, 1921) was known as the L.T.1, and, except 
for small modifications, has been in continuous 
production ever since, although it is now known as 
the D.E.R. valve. The filament of this valve 
required 0-38 to 0-40 ampere of heating current at 
1:5 to 1:8 volts, the total emission being 5 milli- 
amperes. 

When the anode of а valve is freed from gas by 
the usual method of electron bombardment, there 
is filament wastage, and it is therefore not possible 
to use flaments having leas than a certain diameter. 
It was found that the anode could be heated by 
induction with radio-frequency currente generated 


108 


by а valve oscillator. By this method it became 
possible to manufacture valves wjth very thin 
filaments, requiring only 0:06 ampere at 3 volts. 

When carrying out the first experiments on thorium 
emission in & complete trial, a valve of standard 
type was used. "Thorium emission having been 
stabilised, there appeared to be a considerable 
reduction in the grid current at zero grid volts, and 
on plotting the usual anode and grid current char- 
acteristic curve, it was clear that both curves were 
shifted bodily to the right, when compared with a 
valve containing the ordinary tungsten filament. 
The amount of shift was equivalent to 1:5 volts on 
the grid. In addition to the bodily shift of the 
curves, the anode voltage characteristic was also 
less steep with the dull emitting filament, while 
in 2-electrode valves the saturation part of the 
curve was less flat than it is for tungsten emission. 
Both these effects are illustrated in Figs. 1 and 2 
respectively. 

The three chief factors upon which depend the 
constancy of the electron emission from a dull 
emitting filament were found to be (1) filament 
temperature, (2) anode voltage, and (3) degree of 
vacuum. 

(1) After the production of enhanced electron 
emission by heat treatment at 2,900° K. for about 
a minute, followed by treatment at 2,250? K. for 
several minutes, the emission was found to be steady 
over very long periods during which the filament 
remained at a temperature of 1,700? to 1,800? K. 
lí, however, the filament temperuture was raised 
above 2,250—say to 2,500? K.—the emission 
rapidly decreased, until only the characteristic 
emission of pure tungsten remained. By bringing 
the filament back to 2,250? K., however, the en- 
hanced emission was again restored. 

Very numerous life tests carried out on valves 
have shown that with filament temperatures not 
exceeding about 1,900? K., practically constant 
electron emission is obtained during periods which 
are very seldom less than 1,000 hours. In general, 
the life of the emission is longer the lower the 
temperature of the filament. 

(2) In general, and with other factors constant, 
the life of thorium emission in a valve was found to 
decrease with increasing anode voltage; also the 
inaximum anode voltage which would allow of a 
satisfactory life was a function of the size and shape 
of the enclosing bulb, the permissible voltage 
increasing with increased bulb diameter. For a 
life of 1,000 hours or more, the V.24 tubular bulb 
(of 15 mm. diameter) was found to give this 
maximum at about 40 volts, while a tubular bulb 
of 25 mm. diameter allowed about 80 volts, and 
зо On. 

In the light of these results, à safe anode voltage 
was always stipulated for the various types of 
valves manufactured ; for example, 30 volts in 
the V.24 bulb, and 50 volts in the L.T.1 bulb of 
25 пип. diameter. 

(3) In the early days of the development of dull 
emitters, it was apparent from the results of life 
tests that although thorium inight be shown by the 
filament in any particular valve, this emission was 
not stable under operating conditions for more 
than 100 or 200 hours, unless the degree of vacuum 
were very high, and generally speaking, the higher 
the pressure of residual gasen., the shorter was the 
satisfactory life. 
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In order to obtain stable emission during a life 
approximating to 1,000 hours, the pressure of 
residual gas had to be not much more than 0-00001 
mm. of mercury. А 

(4) Life Test. А small percentage of the Marconi- 
Osram works production is collected periodically 
(actually two or three times a week), and this small 
percentage is subjected to various tests at the 
laboratories, including life tests. 


02406810 20 30 
ANODE VOLTAGE 
Fig. 2. Anode current-anvde voltage characteristics 


for two similar diodes (I] tungsten filament and (2) 
, dull-emitting filament. 


With regard to the life tests of dull-emitters, we 
may take the D.E.R. valve as an example. In our 
routine tests the valves are run with а steady 
А.С. filament voltage of 1-8 and anode voltage of 
50, the grid being connected to one filament lead, 
so that the grid potential virtually oscillates between 
zero and 1-8 volts positive. The test is run on 
each particular collection of valves for 1,000 hours, 
measurements of emission, etc., being made at the 
end of 50, 100, 300, 600 and 1,000 hours. 

(5) Valve Noises. Under this heading are 
included the two effects generally known as (a) 
crackling, and (b) microphonic noise. Both phe. 
nomena only become important in receiving circuite 
in which more than two stages of audio-frequency 
amplification are employed. Dull-emitting fila- 
ments are almost entirely free from the first effect, 
but are offenders in respect of the seccnd. 

Very numerous experiments in connection with 
the microphonic noise characteristic of dull-emitter 
valves have driven us to the conclusion that the 
effect is entirely due to the filament retaining & 
high degree of elasticity at its normal operating 
temperature. At present the only practicable 
method of eliminating these noises seems to be to 
mount the valve on a special type of holder designed 
to prevent any except very low frequency vibrations 
from reaching the valve. 
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VARIOMETER. 


The following is a brief description of a variometer with a maximum induc- 
tance of about 350 microhenries wh:ch has proved very satisfactory for 
broadcast reception with a crystal set. 


HE method of winding this type, 

in fact, this particular coil, is 

described in The Wireless World 

and Radio Review of October 
3rd, 1923. The theory of the variometer is 
explained in the issues of October 17th and 
24th. It therefore only remains to describe 
a few practical details. 

Two formers are required, 3 ins. and 32 ins. 
diameter respectively. The writer used a 
two-pound and a one-pound jam jar, the 
difference in diameter being just right. 

On each former are wound two layers of 
empire cloth strip, 4 ins. wide, stuck together 
with shellac varnish. The varnished cloth 
must then be left till thoroughly set. 

The cylinders thus formed are marked off 
into I5 equal parts and cut with a pair of 
scissors as indicated in Fig. т. 


Fig. 1. Method of cutting the formere. 


The fifteen tags on each side act as the 
pins around which duolateral coils 1 in. wide 


сап be wound. No. 22 S. W. G. double cotton" 


covered wire should be used. 30 turns are 
wound on the larger and 314 are wound on 
the smaller coil, spaces diametrically opposite 
each other being left on each coil during 
winding to accommodate spindle washers. 
The details of construction of the whole 
variometer are best explained by reference 
to the Figs. 2 and 3. Fig. 2 shows the series 


connection between inner and outer coils. 
The spring А is important to combine ease of 
rotation with a thoroughly sound connection. 
The top spindle B grips shellaced cardboard 
washers on the inner coil, and passes,through 


Fig. 2. Constructional details of the 

variometer. Easy modification can be 

made in the method of setting up, 
according to materials avatlable. 


similar washers secured to the outer coil. 
The thin copper diaphragm C makes a good 
connection with its aluminium bearing D and 
at the same time provides the necessary 
friction to make fine adjustment of the 
variometer possible. Note the screw E, 
which protrudes through the ebonite hand 
disc Е and limits the rotation to 180°. The 
coil ends are at G and H. 


Fig. 3. Details of the 
bearing plate D 


If the coil is carefully wound a close 
approximation to its maximum inductance 
may be deduced from the simpler former of 
the two given on page 45 in the October roth, 
1923, issue of DAE Wireless World and Radio 
Review. 

A. C. V. 


C 
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6 CLUB NEWS 


Chinese citizens have been forbidden the 
purchase and use of wireless sets, acCording 
to the Chinese Economic Bulletin. 


Е. HS station ptm 

400 metres is to be installed at 

Маде under the direction of a local 

newspaper 

* - * 

One of the large hotels in Berlin is 

fitting wireless receivers in all its rooms, 
which number some hundreds. 


The First Annual International Radio 
Exhibition is to be held at Madison 
Square Garden, New Vork, from 
September 22nd to 28th. f 

From a Bente euch paper: Wireless 
set for sale, cheap ; or would exchange for 
intelligent parrot.” х " 

* 


No Broadcasting of Commons Debates. 

Asked whether the Government would 
take steps to have the chief debates in the 
House of Commons broadcast, the Prime 
Minister replied that such a proposal 
was not considered practicable. 


tal Short Wave Transmissions. 

very active French transmitter is 

8 AÉ the experimental station of our 

contemporary, La  T.S.F. Moderne, 
of 11, Avenue de Saxe, Paris, VIIe. 

In addition to the short wave trans- 
missions from 8 AE, which have been 
taking place on Friday pier ida 5 
similar transmissions are now 
in addition on Mondays and 3 
Tests are carried out on wavelengths 
between 150 and 200 metres, and the 
following programme came into force as 
from April 14 


Monday. 
p.m. (Summer Time). 
8.0 to 8.10. Test transmission of 400 
words on 200 metres. 
8.10 to 8.20. Test Transmission of 800 
words on 200 metres. 
8.30 to 8.35. CQ de 8 AE NNN on about 
170 metres. 
8.40 to 8.45. CQ de 8 AÉ DDD on about 
160 metres. 
8.50 to 8.55. CQ de З AE BBB on about 


150 metres, 
Wednesday. 


p.m, 
8.0 to 8.10. Test transmission of 400 
words on 200 metres. 
8.10 to 8.20. Test transmission of 800 
words on 200 metres, 
Friday, 


p.m. 
8.0 to 8.10. Test transmission of 400 

words on 200 metres. 

8.10 to 8.20. Test transmission of 800 
words on 200 metres. 

8.30 to 8.35. CQde 8 AÉ. TTT on about 
200 metres. 

8.40 to 8.45. CQde8 АЁ. AAA on about 


190 metres. 
8.50 to 8.55. CQde 8 AK. UUU on about 
180 metres, 


A Leicester Wireless Exhibition. 

An exhibition designed to bring together 
wireless traders from the Midlands and 
the North of England is to be held in 
Leicester in the early autumn. 

үзе features will include lectures 
by experts, a ‘Wireless Ball" and 
facilities for displays by radio societies. 
Special ante-rooms for demonstration 
purposes will be allotted to trade 


A Grievance in Southampton. 

Wireless enthusiasts in Southampton 
are perturbed by the likelihood of in- 
creased costs in accumulator charging 
in the district. According to the Daily 
Mail, a meeting of accumulator recharging 
businesses was recentl held, when it was 
decided to increase the usual charge of 
IS. 6d. to 3s. Although, in view of 
criticism, the increase may be slightly 
less, considerable feeling has been aroused 
among amateurs. 


Wet of Ecole Supérieure des 


ut is M di that in the near future an 
alteration will be made in the wavelength 
of Ecole Supérieure des Postes et Telé- 
graphes, Paris, which at present transmits 
on 450 metres. 

Constant interference on certain even- 
ings by ships and coast stations working 
on the same wavelength has occasioned 
many complaints, hence the likelihood 
of the change referred to. 


Broadcasting in Sweden. 

Three rig ung! stations are in 
actual operation in Sweden, two being 
located at Stockholm and one at 
Gothenberg. 

Telegraverts, Stockholm, transmits on 

50 metres оп Monday, Wednesday and 
Эйс between 7 and 8 .m., while 

Svenska Radiobeglets, Stoc m, trans- 
mits from 8 to 9 p.m. on Tuesday, 
Thursday and Sunday on between 440 
and 470 metres. 

Nya, Varvet Gothenburg, broadcasts on 
700 metres, between 7 and 8 on Wednesday 
evenings. 


Radio Club for Czecho Slovakia. 

On April 2nd the Czechoslovakian 
Radio Club was formed at Prague, and 
on the same evening an announcement of 
the event was made m the broadcast- 
ing station at Kbely. At the inaugural 
meeting Mr. Ludvik Simek, Dean of the 
Technical High School, was unanimously 
elected Chairman. 

The address of the Secretarial offices is 
Praha II, Karlova Namesti, Ceska 
Technika, Czechoslovakia. 


The Faraday 

b The Wy mr чу Medal på 1 Institution 
of Electrical nted 
to Dr. Э. 2. de сана а ursday, 
April 24th, at 6 p.m. At the same meeting 
Mr. С. Semenza, of Milan, will deliver the 
Fifteenth Kelvin Lecture, and will take 


Арвп, 23, 1924 


as his subject * Kelvin and the Economics 
of the Generation and Distribution of 
Electrical Energy.” 


Broadcasting i 

New broadcasting stations are operating 
at Berlin and Munich respectively, on 
wavelengths of 430 and 450 metres. Trans- 
missions take place between 7.30 and 
IO p.m. 

Programmes аге opened with the 
follo awe-ins announcement : 
* Hier n ktion der Reichver- 
oo ог in Berlin (or Munich)." 

casting station is also 
8 on à wavelength uy 
higher than that of Frankfort-am- 
(440 metres) Test transmissions occur 
daily at 5 p.m. 


Rome Station's Increased Power. " '" - 

According to our contemporary,“ La 
T.S.F. Mole ne, Rome, ICD (Centocelle), 
has increased its power to 6 kilowatts. 

Transmissions occur at 3 p.m. and 
7.30 p.m. (G.M.T.) daily, on a wavelength 
of 1,800 metres, and consist of news and 
gramophone records. 


Norway's Most Northerly Radio Station. 

e new wireless station at Vardoe, 
Norway, is now in operation, and it is 
believed that its weather reports will 
be of immense service to British and other 
trawlers E in Arctic waters. 

At present o ET a day service is being 
maintained. Although of moderate 
power, the new station has performed 
excellently in the transmission trials, 
having been heard at Jan Mayen, зоо 
miles east of Greenland. 


ing Famous Belgian Chimes. 

In the near future the B.B.C. hopes to 
conclude arrangements for broadcasting 
the celebrated chimes of Malines. The 
carillon peal would be relayed to Brussels 
whence it would be broadcast and ud 
up by B.B.C. eers near London. 
It would then be rclayed to 2 LO and 
broadcast simultaneously to all stations 


Scottish Controller. 

An interesting appointment is thatTof 
Mr. Miller Craig, as broadcasting con- 
troller for Scotland. It is understood 
that he will co-ordinate the operation of 
the Glasgow and Aberdeen stations, and 
the Edinburgh relay station. 


Southend Radio Exhibition. 

Under the auspices of the Southend 
and District Radio Society a Radio 
оо was held on Saturday, Apri! 
I2 

A number of firms exhibited appara 
whilst in addition € interest * 
to the amateur exhibits, which 
o in a competition, IU 

the vaca pan being awa Dent 
Mr. Hugh k, 
who acted as judges. 

The — was opened by tbe 


Major and was extremely well attended , 


- 
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the is comparati i 

The organising secretary of hag ition 

Mr. Fred W. ‚ is to be congratulated 
success 


ts, as 


echnical University at Delft. A photo- 
graph of the instrument room appears on 
this page. 


The instrument room at PA 9, a well-known Dutch transatlantic transmitter. 


The whole installation was completed 
within a week, and began working with a 


gas mains, and the central 
em. The present power of the 
station is 500 watts, double rectified A.C., 
derived from a Telefunken generator 
driven by a 2 h.p. 3,000 r.p.m. 3-phase 


PA9 works on Thursday and Sunday 
mornings, generally on 108 metres, 
between 00.00 and 08.00 G. M. T. The 


We have ui copy of a song 
entitled “Little Piggies," which is 
dedicated by pr of the British 
Broadcasting mpany to all the 
‘ Aunties,’ ‘Uncles’ and Kiddies,“ 
and is described as the Kiddies’ Broad- 
casting Song. 

Although we are not in the happy 
possession of an office piano, we imagine 
the music to be of a stirring character. 
The words are written byG Squier 
and George Wood, and the composer is 
Fred Cecil. (London: Reynolds & Co., 
524, Berners Street, W.r. ice 28. net.) 


The I. E. E. Benevolent Fund. 


In presenting the list of annual sub- 
scribers and donors to the Benevolent 
Fund of the Institution of Electrical 
Engineers, Dr. A. Russell, Chairman of the 
Committee of Management, states that 


. grants made during 1923 amounted to 


£1,034 25. 4d., distributed amongst 
members and families of members. 


. For an ee of m and 
importance of ours, continues Dr. Russell, 
the Benevolent Fund ht to have a 
larger accumulated capital than /10,000, 
and a considerably larger number of 
donors and new anent subscribers 
is hoped for during the present year. 


undertakes tests on 108 metres. 
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tween the Anglo- tian Soudan and 
French nee {зой mentioned 
that part of the equipment of the ex- 
pedition included а wireless receiving 
set, and time signals were picked up 
from the Eiffel Tower, Lyons, {һе 
Lafayette Station near Bordeaux, and 
Nauen (Berlin). 

These, combined with astronomical 
observations, for local time and latitude, 


enabled the tion of the Nile-Co 
watershed to be gradually and accurately 
determined. 


The station 


FORTHCOMING EVENTS. 


j WEDNESDAY, APRIL 23rd. 
Edinburgh and District Radio Society. At 8 p.m. At 117, George Street. Informal 


Meeting. Questions and Discussion., 


— Park Wireless and Scientific Society. At 8 p.m. At 67, Balham High Road. 
esting Night. 


AY, APRIL 
At 6 p.m. 


Institution of Electrical 


24th. 
At Savoy Place, W.C.2. The Fifteenth 


Kelvin Lecture. “ Kelvin and the Economics of the Generation and Distribution 
of Electrical Energy." By Mr. С. Semenza. 
Hendon Radio Society. At8p.m. At the Society Hut, Brent Works. Practical Evening: 


* Measurements with the Capacity Inductance Bridge. 


* 


Sale and District Radio Society. At 37, School Road. Lecture by Mr. Tidswell. 


Liverpool Wireless Society. At 7.30 p.m. 


At the Liverpool Royal Institution, Colquhitt 


Street. Lecture: Crystals, Crystal Rectification and Reception." By Mr. S. Lowey. 
and Fylde Wireless Society. Lecture: My Experiences on Starting Wireless.“ 


FRIDAY, APRIL 25th. | 
Radio Society of Great Britain (Transmitter and Relay Section). Informal meeting. Mr. 
Simmonds will open a discussion on“ Short Wave Trausmitters.”’ 


By Mr. E. Hollingworth. 


Sheffield and District Wireless Society. 


Science, St. George’s Square. Lecture : 
By Mr. D. Sinclair (Air Ministry, London). 
MO 


At 7.30 p.m. . 
Air Transport and its Communications.” 


At the Department of Applied 


NDAY, APRIL 28th. 
Ipswich and District Radio Society. At 55, Fonnereau Road. Illustrated Lecture: ** How 


to Start Wireless." By Mr. Н. E. Barbrook. 


Sale and District Radio Society. At 37, School Road. Experimental Work. 
Hornsey and District Wireless Society. At Queen's Hotel, Broadway, Crouch End, N.5. 


Lecture : 
Chairman of the R.S.G.B.) 


" Detecting Apparatus for Electric Waves.” 


Y, APRIL 30th. 


By Mr. Maurice Child (Vice- 


WED A 
Radio Society of Great Britain. ^t 6 p.m. ' At the Institution of Electrical Engineers, 
Savoy Place, W.C.2. Lecture: ‘Faithful Reproduction by Broadcast." By Captain 
P. P. Eckersley (Chief Engineer of the B.B.C.) 
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The Radio Society of 

The Society was honoured on March 
28th by a visit from Prof. A. M. Low, 
D. I. C., A. C. G. I., who gave а most 
fascinating talk on Sound and Wireless.“ 
Не said that in order to interest the 
general public in wireless more attention 
must be paid to sound and not so 
much to noise. Further, a recciving set 
must be foolproof, simple to operate, and 
not an eyesore to the lady of the house, 
who will want to put a flowerpot on it. 
Prof. Low then gave a brief outline of the 
principal laws of sound, such as re- 
flection and refraction, and explained 
some interesting applications of these 
laws as used during the war to detect the 
approach of aeroplanes and submarines. 

On April 4th, Mr. J. F. Stanley, 
B.Sc., A. C. G. I., gave a lecture entitled 
The Acoustic Properties of a Room and 
their Effect on the Performance of a 
Loud-speaker." The lecturer said that 
the conditions for satisfactory hearing in 
a room аге—(1) Uniform and adequate 
loudness; (2) distinctness, f.e., absence 
of undue overlapping between successive 
sounds; and (3) absence of distortion. 
Uniform loudness is obtained by avoiding 
curved walls, and it was shown that 
satisfactory hearing in a large hall cannot 
be obtained merely by increasing the 
amount of sound energy given out bv the 
source. Distinctness depends on the size 
of the room and on the total absorbing 

wer of the room, the latter quantity 

ing dependent on the nature of the 
covering of the walls and the contents 
of theroom. Forspeech a highly absorb- 
ing covering is best, while for music a 
certain amount of overlap between 
successive sounds is essential. For 
speech distinctness is much more 
important than loudness, and reverbera- 
tion should be avoided. 

All those interested in wireless are 
invited to communicate with the Hon. 
Secretary, 49 Cholmeley Park, N.6. 


West London Wireless veri Experimental 
on. 

Some Important Points in Radio 
Design," formed the subject of a lecture 
given by Mr. О. S. Puckle, on March 25th. 
The lecturer dealt fist with tuning ar- 
rangements, giving hints on the avoidance 
of losses in coils and condensers, and on 
the use of acceptor and rejector circuits. 
The selection of suitable valves was next 
covered and amplification factors were 
considered. 

Headquarters, Acton and Chiswick 
Polytechnic, Bath Road, Chiswick. 

Hon. Sec., Horace W. Cotton, 19, 
Bushey Road, Hayes, Middlesex. 


Golders Green Radio Society.* 

A most interesting lecture on Crystals 
and their Characteristics“ was given by 
Mr. A. Hinderlich on Wednesday, 
April 2nd, 1924, and, judging from the 
number of visitors who were present, the 
activities of the Society have a very 
strong measure of support in the district. 

Although 20 per cent. of the Society are 
holders of “transmitting” licences, 
yet the needs of the veriest tyro are not 
lost sight of, and it is to this broad policy 
and the remarkable enthusiasm displayed 
by officers and members alike that the 
rapid growth and prosperity of the Society 
must be attributed. 

Full particulars of membership of the 
Society may be obtained from the 
Hon. Secretary, Mr. W. J. T. Crewe, 
“ The Dawn," 111, Prince’s Park Avenue, 
Golders Green, N.W.ir (Telephone, 
Hampstead 3792). 

* The Golders Green Gazette“ is the 
official local organ of the Society, and 
notices of all forthcoming events and 
items of interest are published in its 
columns from week to week. 


Wireless and Experimental Association.* 

In response to the unanimously 
expressed desire of the members of the 
Wireless and Experimental Association 
at Peckham, on Wednesday, April 2nd, 
they will, in future, set apart the night of 
the first Wednesday in the month in 
order that members may bring along 
their home constructed receiving sets 
for criticism and advice. 

Hon. Sec., George Sutton, 18, Melford 
Road, S.E.22. 


The Leicestershire Radio and Scientific 
Society.“ · 

A very interesting lecture on Oil and 
Transformers " was given on April rst, 
by Mr. T. К. Palmer. 

After a brief explanation of the methods 
used in refining and testing, the lecturer 
went on to describe his experiments with 
oil-immersed intervalve apparatus. 

These created considerable attention, 
and the discussion mainly centred 
around the value of oil for this class of 
work. 

Several members were inclined to doubt 
the use of this substance, but as Mr. 


Palmer has promised to demonstrate in: 


the near future there will be an op- 
portunity for further tests. All com- 
munications regarding the Society to be 
addressed to Hon. Sec., Mr. J. R. Pallett, 
111, Ruby Street, Leicester. 


The Southampton and District Radio 
Bociety.* 


At a well-attended meeting of members 
held on March 27th, some interesting 
experimental work in connection with 
tuned and untuned aerials was carried 
out with the Society's new apparatus, 
and much useful information was gained. 

Mr. Bateman also gave a short talk 
on a new method of obtaining high 
frequency amplification. 

on. Sec., Lt.-Col. M. D. Methven, 
O.B.E., 22, Shirley Avenue, Southampton. 


and Fylde Wireless Society.* 

On March 2oth, Mr. C. S. Doeg gave a 
demonstration, by means of the gramo- 
phone, of the Marconi official records, 

ublished by the H.M.V. As a change 

m the Morse of these records, musical 
items were introduced. Perhaps the 
demonstrator became a little mixed 
when he gave Felix' as a wireless 
record ! 

On March 27th, Mr. L. R. Blackbum, 
lectured at the request of members on 
the subject“ An Ideal Set for Reception 
of Broadcast Items in Blackpool.” 
The lecturer said that, in his opinion, such 
a set must include 1 H.F. and 1 detector 
valve in order to obtain fair volume on 
all the B.B.C. stations. 

The Society would like to see more of 
the wireless amateurs of Blackpool and 
Fylde in its midst, and would welcome 
any offers and suggestions. 

Hon. Sec., B. D. Taylor, 58 Regent 
Road, Blackpool. 


A lecture on “The Elementary 
Prmciples of Wireless" was delivered 
by Mr. W. Bibbey on Friday, March 28th. 
Mr. Bibbey assumed that his listeners 
knew nothing of wireless, and his remarks 
were much appreciated, particularly bv 
beginners. 

The Secretary announced that the 
equipment engineer (5 QY) hoped to 
transmit everv Sunday morning between 
11 o'clock and noon. 

On Fridav, April 4th, an interesting 
lecture and demonstration entitled ‘ The 
Measurement of Small Capacities,” was 
given before a mecting of the Society, 
by Messrs. S. Burman and S. G. Meadows, 
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the former acting as lecturer and the 
latter as demonstrator. 

After pointing out the unsuitability 
of the direct deflection galvanometer 
method of measuring small capacities 
with any degrec of accuracy, the lecturer 
went on to explain the capacity-bridge 
method and its suitability for measuring 
both small and large capacities. The 
relationships between the various 
quantities involved in the measurements 
were arrived at from first principles and 
then applied. . 

A special designed hummer was used, 
giving an alternating current of almost 
pure sine-wave form at frequency of 
about 800 cycles per second, which fed 
the capacity bridge. Я 

The inter-electrode capacity of several 
different types of valves was tested and 
tabulated, showing the unsuitability of 
certain types for high-frequency work, 
due chiefly to the relatively high capacity 
value between plate and grid. 

Hon. Sec., S. С. Meadows, 110 Bexley 
Road, Erith, Kent. 


Tottenham Wireless Society.* 

A surprise evening awaited the members 
of the Society on Wednesday, March 
26th. Each member was given a 
numbered slip of paper, and on his 
number being drawn from a hat he was 
called on to talk for five minutes on a 
given subject. A most varied and 
interesting series of "'potted pars” 
resulted. The arrangements for the 
purchase of a hut to use as a club-room 
is being pushed forward, and members 
are asked to hand in their donations at 
their earliest convenience. 

Hon. Sec., S. J. Glyde, 137 Winchelsea 
Road, Bruce Grove, Tottenham, N.17. 


Wimbledon Radio Society.* 

At an informal meeting held on Friday, 
March 21st, Mr. Babbage, a member, 
demonstrated a compact three- valve 
receiver of his own construction, con- 
tained in a small suit-case for portability. 
This was used on the outdoor aerial, 
while 2 LO was received on an indoor 
aerial at the other end of the room. 

A constructional evening was held on 
the following Friday, when the wiring- 
up of the Society’s 4-valve receiver was 
further advanced. 

The second year of the Society's 
existence commences with the first 
meeting held in April, and prospective 
members are advised to communicate 
with the Hon. Sec., C. G. Stokes, of 6 
Worple Road, Wimbledon, S.W.19, 
without delay. 


Sheffield and District Wireless Society.* 
On April 4th the Society enjoyed one 
of the most interesting lectures in the 
resent session, that of Mr. Wade, of the 
Marconi-Osram Valve Co., Ltd., on 
“ Valves.” 

After dealing with the choice of suitable 
raw materials, the lecturer explained in 
detail the various operations which went 
to produce an ordinary “R” valve, 
besides special types of receiving valve 
and high power valves. 

The lecture was adequately illustrated 
by a scries of good slides, and by a still 
more interesting set of specimens. 

The Secretary announced that a certain 
box, which, during the evening, had 
stood upon the lecture table, contained a 
number of valves which the Marconi- 
Osram Valve Co, Ltd., had most 
generously presented to the Society. 
A hearty vote of thanks was accorded to 
Mr. Wade, and to the M.-O. Valve Co., 
Ltd. 

The Leeds Radio Society.* 

Мг. G. P. Kendall, B.Sc., was cl:cted 
General Committee representative to the 
Radio Society of Great Britain at a 
special meeting held recently. 
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' On March 2:54, Mr. R. E. Timms, 
Hon. Treasurer, continued a discussion 
on “Crystal Reception in Leeds," much 
interest being aroused. 

There is room for more members in 
the Society, and applications will be 
welcomed by the Hon. Sec., D. E. Petti- 
grew, 37, Mexborough Avenue, Leeds. 


North Middlesex Wireless Ctub.* 


Measuring Instruments used by 
Radio Amateurs was the title of a 
lecture given on April znd by Mr. С. A. V. 
Sowter, who is well known to North 
London wireless amateurs. 

Mr. Sowter started from first principles, 
showing several experiments designed to 
demonstrate the magnetic effect of an 
electric current. 

He then went on to describe the various 
forms of volt and ampere meters and 
showed how it was that moving coil 
instruments, though more accurate than 
the moving iron type, are not adapted to 
the measuring of high frequency alternat- 
ing currents met with in radio work. 

An ingenious model of a hot wire 
ammeter was demonstrated and a thermo- 
junction device was described, which was 
capable of me ing extremely minute 
currents, whether direct or alternating. 

Perhaps the most interesting part of 
the lecture to the majority of the audience 
was Mr. Sowter’s account of the con- 
struction and operation of a distinctly 
novel type of wavemeter, particularly 
his description of how he had calibrated 
his own instrument without laboratory 
assistance. 

The Hon. Sec., H. A. Green, roo Pellatt 
Grove, Wood Green, N.22, will be pleased 
to forward particulars of membership 
to anvone interested. 


Stoke-on-Trent Wireless and Experimental 
i Society. 


The annual mecting of the Society was 
held on March 27th. The Secretary's 
and Auditors’ reports having been read 
and confirmed, the following officers 
were elected for the ensuing. year :— 
President, Col. F. E. Wenger; Vice- 
Presidents, Dr. A. W. Ashton, L. F. 
Fogarty, Esq. (of the Radio Society of 
Great Britain) Col. W. J. Kent, and 
Н. S. Pocock, . (Editor of The 
Wireless Woli and Radio Review); 
Chairman, F. Jenkinson, Esq.; Vice- 
Chairman, T. R. Clark, Esq.; Hon. 

, F. J. Goodson, B.Sc.; Hon. 
Asst. ‚ E. A. Haliburton; 
Hon, Treasurer, H. Marshall. 

A General Committee having been 
elected, a vote of thanks was accorded the 
лог and committee for their work 
uring the past year. 

Hon. Sec., F. J. Goodson, B. Sc., 
Tontine Square, Hanley. 


The Honor Oak Park Radio Society. 


On April 4th, Mr. McVey, Hon. 
Secretary, read a short paper on “ How 
the Valve Works." Ап open discussion 
followed, in which particular interest 
was shown in the design of wave traps 
and rejector circuits. Several members 
gave experiences when using one of the 
four usual circuits, and much interest 
was taken in some curious co in 
tuning rted by Mr. Newcombe. 

Hon. "Sec., J. McVey, 1o, Hengrave 
Road, S.E. 


| Beckenham and District Radio Society. 


An interesting exhibition was held on 
April 2nd at the Church, High Street, 
and an attractive competition drew 
many entries. Some very novel features 
were on view, and prizes were later 
awarded by Mr. Knight, A. M. I. E. E. 


Local enthusiasts who are interested 
should get in touch with the Hon. 
Secre , J. F. Butterfield, 10, The Close, 
Elmers , Beckenham. 


Bromley Radio and Experimental 


At a recent meeting of the Society 
held at the United Service Club, London 
Road, Mr. A. H. Howe, of the M.O. 
Valve Company, gave a most interesting 
lecture on the manufacture of wireless 
valves. 

His lecture was well illustrated by 
numerous lantern slides and an excellent 
display of specimen valves. 

The subject was handled with great 
ability, and gave all present a very 
clear insight into the construction of 
this important piece of apparatus. 

The lecture being open to the public 
there was an attendance of about 200. 

The Hon. Sec, L. R. Stephens, 73 
Masons Hill, Bromley, Kent, will be 
pleased to hear from anyone interested 
and wishing to join this Society. 


Croydon Wireless and Physical . 

Members of the Society listened with 
close interest to a lecture delivered 
recently by Mr. G. F. Mansbridge, M. I. E. E. 
well known in thc electrical and wireless 
world for research and invention. 

Some Wireless Fundamentals ” was 
the subject, and the lecturer emphasised 
that wireless progress had been so ex- 
tremely rapid as to have outrun the aver- 
age man, and many writers did not help 
very much in giving a real grip of the 
principles which were at work. He had a 
great love for the crystal and believed it 
was capable of far better results than had 
been realised. Не did most of his work 
with crystal, and some of his achicvements, 
which he later on described, were certainly 
illuminating to many who had not 
persevered with a crystal set. One of the 
things a serious worker in wireless re- 
quired was to get some knowledge of 
the quantites with which he was dealing, 
and here the lecturer had a word to say 
about articles being given their proper 
names when sold. 

Hon. Sec., H. T. P. Gee, 51-52, Chancery 
Lane, London, W.C.2. 


Nottingham and District Radio Experi- 
mental Association. — 

At the first meeting of the new session, 
held on March 3rd, Mr. L. H. Cocks 
(Asst. Hon. Secretary), delivered a lecture 
on Direction Finding on Aircraft.“ 
Much interest was aroused and many 
questions were asked. 

Particulars of membership may be 
obtained from the Hon. Sec., A. P 


Gosling, 63, North Road, West Bridgford, 
Notts. 


Radio Association of South Norwood 
and District. 


After buzzer practice, on April 3rd, 
a short lecture on a Gambrell four-valve 
set was given by Mr. Purkiss, and proved 
of great interest. A demonstration of 
Joud-speaker reception followed, after 
which Mr. Law described his portable 
H.F. and crystal set, on which he receives 
all the B.B.C. stations. 

Hon. Sec., Miss D. M. B. Cullis, 
51 Quadrant Road, Thornton Heath. 


Westminster Wireless and Experimental 
Associati 


оп. 

On Tuesday, April ist, the Society 
had the pleasure of hearing Mr. W. D. 
Gwynne deliver an informative and 
interesting lecture on *' Valves." About 
fifty ditferent types were dealt with, from 
the old Fleming two-electrode to the 
modem transmitter. Dull emitters came 
in for their share of criticism, as also the 
four electrode. Very useful hints were 
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given on how [to select valves for 
particular purposes. 

Application for membership of the 
Society should be addressed to the Hon. 
Sec., J. Dove, 77 Pimlico Road, S. W. r. 


Croydon Wireless and Physical 
Society 


There were unusual sounds at a recent 
mecting of the Croydon Wireless and 
Physical Society, produced by Mr. L. F. 
Hammond’s experiments in sound and 
vibration. Although not strictly a wireless 
topic, sound comes within the realm 
of physics, said the Chairman, Mr. F. С. 
Reynolds, and in wireless use was made 
of sound vibrations. 

Mr. Hammond explained fundamental 
vibrations and harmonics, etc., and 
illustrated his remarks by experiments. 

Hon. Sec., Н. T. P. Gee, 51 and 52, 
Chancery Lane, London, W.C.2. 


The Clapham Park Wireless and Scientific 


On Wednesday, March roth, Mr. 
Goldup, representing the Mullard Valve 
Co., gave a detailed description of the 
manufacture of valves, and passed round 
for inspection parts and valves in 
various stages of manufacture. А large 
high-power silica valve was also shown, 
aud aroused much interest. 

On March 26th the Society held its 
monthly * Testing Night," when valve 
characteristics were measured, and a 
two-valve receiver, built by a member, 
was tried out. 

The Society meets every Wednesday 
evening at 67, Balham High Road, at 
7.30 p.m. Enquiries should be addressed 
to the Hon. Sec., Н. C. Exell, B.Sc., 
A.I.C., 41, Cautley Avenue, S.W.4. 


Sydenham and Forest Hill Radio Society. 

The first annual general meeting of the 
Society was held at its commodious 
new headquarters, The Meeting House, 
Venner Road, Sydenham, on March 31st. 

Satisfactory reports having been sub- 
mitted by the Secretary and the 
Treasurer, the executive of the Society 
was re-elected еп bloc with the exception 
of the President. The new President 
is Mr. S. C. Tucker (5 DT). 

The Society has many progressive 
Schemes under consideration, such as 
the formation of a Beginners’ Section, 
and the opening of an experimental 
laboratory. All interested are өшү 
invited to attend the ineetings, whic 
take place on Mondays at 8 p.m., or 
application for membership may be made 
to the Hon. Sec., M. E. Hampshire, 
139, Sydenham Road, S.E.26. 


The Honor Oak Park Radio 
On Friday, March 28th, Mr. Н, 

Camplin, of Dulwich, gave a lecture on 
the Ideal Set of an Experimenter.” 
The lecturer varied his talk with some 
highly humorous remarks. He ex- 
hibited a set in an attaché case, with 
switching arrangements to use up to 
three valves, or dual or a simple crystal 


set. 
Hon. Sec, J. McVey, 10, Hengrave 
Road, S.E.23. 


Clapham Wireless Society. 

The proposed 1,600 metre station of the 
British. Broadcasting Company, formed 
the basis of a recent discussion by members 
of the Society. Doubt was expressed 
regarding the simplicity and cheapness 
of the alterations required by existing 
sets to suit the proposed station, but 
these were dispelled by Mr. F. M. Grethe, 
who described inexpensive methods of 
adjusting sets for the new wavelength, 

Hon. Sec., M. F. Cooke, 13 Fitzwilham 
Road. Clapham, S.W.4. 
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THE POSSIBILITIES OF TELEVISION 


WITH WIRE AND WIRELESS. 


By А. А. CAMPBELL SwINTON, F.R.S. 


At the conclusion of the lecture before the Radio Society of Great Britain 
under the above title and reprinted in our two previous issues, the following 
discussion took place. 


DISCUSSION. 
Mr. 11. B. Atkinson. 

I have not been disappointed in expecting and 
receiving & most interesting discourse from our 
friend Mr. Campbell Swinton, to whom this subject 
is no new one. I will touch for a moment on one 
or two little points of history which may be useful 
more from the point of view of record than of 
eriticism, I believe, but I may be mistaken, that 
before that article in Design and Work" the 
general principles of & multiple wire transmission 
system, using selenium cells, were outlined by 
Ayrton and Perry. That is a matter of looking up 
dates, but that is my own recollection of the dates. 
The first published suggestion of an image 
made up by integrating movements of a single 
spot of light appeared, as far as I know, in the 
English Mechanic of 1881 or 1882, and was by 
a man who wrote а letter on the subject, making 
such a suggestion and illustrating it by a picture— 
a man with whom I had for some years some rather 
interesting exchanges of correspondence and ex- 
perimental work. I may say that— going back 
an enormous time for me— when I was 18 years 
of age I was already experimenting with seeing 
by electricity. I fully realised the immense 
number of positions required to form any definite 
sort of image, but I thought that if one could 
begin with small things one would advance slowly. 
The forms of lighting, or movement of lighting. 
which I worked on were threefold. First, I used 
an apparatus which was more or less like a tele- 
phone, but with a chamber in front, through 
which gas was passing, which caused a flame 
to move up and down at different heights either 
opposite the hole or away from it. That was one 
method of getting alternating degrees of light 
and dark. 'lhe second method, which was quite 
hopeless, because it needed currents and forces 
which were inapplicable. was to try what was known 
as the Kerr effect, where you get movement of 
the plane of polarisation on the face of a magnet ; 
and the third method was, again coming to a 
telephonic plate or pair of plates, using a thin 
colour film, that is to say, Newton’s rings, as we 
term them, and a monochromatic light, in which 
I got a spot which alternately showed light and 
then was black. Those were the methods which, 
when I was 18 years old, I was experimenting with, 
for receiving. At that time we knew nothing about 
the Braun cathode ray receiver or any such delicate 
apparatus. But even at that time the difficulty 
was not so much in the need for а simple apparatus 
as in the fact that the selenium cell, which was at 
that time the only sensitive method of transmission, 


was во far behind what you could do in the way 
of receiving that the transmission was far too 
insensitive and far too slow to produce any effect 
with the magnitude of current that was required 
for the purpose. I have at home, thrust away in 
& box, some of these early models, with which I 
was experimenting. I distributed my picture and 
my ultimately received picture—I mean the trans- 
mitted picture and the received  picture—by 
simply a series of mirrors which were on a revolving 
frame, and were inclined- at different angles, 
so that they swept out the whole surface of the 
picture, by synchronised mirrors, without moving 
the spots of light at all. That is going back to 
early history, and I mention it only as illustrating 
the fact that for about 40 years I have had this 
matter in my mind, and have read and followed 
all I can on it. I do not think Mr. Campbell 
Swinton has laid sufficient stress on the difficulty 
that occurs when trying to use а line wire at all, 
or the properties of the line, the distortions and 
slowing down movement that take place in the line 
when you are attempting to use the number of 
changes in & second that have to be considered, 
and that is why I think, if anything is going to be 
done, & great opening has occurred; I think I 
mentioned in the course of my Presidential Address 
that the great hope lies, to my mind, in wireless 
transmission, where we, at one step, get over the 
whole of the difficulties that occur with the line 
wire. The methods that Mr. Campbell Swinton 
has mentioned of producing his sensitive note 
is & matter I have no personal experience of. 
Whether he thinks that rubidium tubes or plates, 
with the sodium carriers behind them, will be 
sufficiently rapid I do not know. He may have 
some data on the subject which will perhaps be 
put into the paper, but I cannot form any opinion 
on that—whether they are sufficiently rapid, 
whether the changes are sufficiently rapid and de- 
fined to give us the result we require. It also 
appeared to me—but I may not be quite clear 
on that—that there is a gauze grid behind these 
rubidium cells, which is all the time receiving 
some action from all of them, so that if the action 
of any one of them is not instantaneous, the next 
cell is getting, not only its own action, but the 
action from some number of the cells that may be 
in front of it. My own feeling in regard to 
development is that there is not sufficient 
financial inducement to anybody to launch 
out into it. I do not believe there is 
sufficient call for seeing by electricity to lead any; 
body or any corporation to lay out the large sum 
of money which is necessary to complete the 
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investigation. I believe, if there were really 
& big financial demand behind it, that we are, 
as our lecturer has. said, within reach of doing 
what is necessary by perhaps one or two years’ 
research. These are only rambling ideas, because 
I did not intend to come here to speak to-night. 
I do feel that we have had a most interesting 
lecture, and that we owe the lecturer our thanks. 


Dr. E. E. Fournier D’Albe. 


As Mr. Campbell Swinton has referred briefly to 
a method I proposed a little time ago, I might 
perhaps say something as regards synchronism 
and ways of getting over it. We have seen, in 
The Wireless World and Radio Review a method 
proposed by Mehaly for synchronising two small 
oscillating mirrors by means of tuning forks. 
That is, no doubt, a very formidable proposition, 
and I do not suppose any of us can now express 
an opinion as to the practicability of that proposed 
method. If, as Mr. Campbell Swinton has remarked, 
we could get rid of synchronism altogether, and yet 
use wireless transmission, it would, of course, be a 
very great advantage, and, if you will permit me, 
I should like to say a few words about the method 
by which I have proposed to get rid of this, and 
have, to some extent, succeeded. It is to employ 
sound waves to carry the light waves, i. e., you 
assign & frequency to any patch of the picture you 
wish to transmit, convert that patch into a note, 
transmit the note by wireless telephony, апа make 
the note produce a corresponding patch in a certain 
position at the receiving station. That is a matter 
of no great difficulty. You can, if you have the 
patch of intermittent light at the transmitting end, 
easily get the sound, as we all know, by means of 
selenium, &nd then transmit that in the ordinary 
way, either by making it act on а microphone, or 
direct on to the traAsthitter. Then, at the receiving 
end, you must receive this sound and re-convert 
it into light. That has been, of course, the diffi. 
culty, but I thmk there is a simple way of getting 
over that. You take a resonator which responds 
to that particular note. There are quite a number 
of resonators which can be employed. You can, 
for instance, have a film of rubber, or any other 
flexible membrane, at the end of a resonating tube, 
which takes up that note from the air, and is set 
into vibration, as Graham Bell did in his original 
photophone. A rather better method is to have 
a Helmholtz resonator, with a reed mounted at the 
mouth, a reed of mica or some such flexible sub- 
stance, which might be silvered, so that it throws, 
by reflection, a small patch on a screen. Then, 
when it receives that note, the patch is drawn out 
by the vibration of the reed into a line. With that 
line of light, of course, you can arrange that only 
the centre is blocked out, so that if there is no 
sound there will be no light transmitted across 
whatever obstacle is blocking the centre, whereas 
if there is a sound there will be some light trans- 
mitted on each side of the block, which can be 
concentrated by a lens into a patch in the proper 
position. It is a method which can be used so 
long as you have a certain number of resonators. 
1 have made a few experiments to see how many 
resonators I could get reasonably at work, and 
I find that I can use about 30 in each piano 
octave. The method is capable of great selectivity 
Т think within 3 per cent., or something like that), 
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so that one can actually have two resonators within 
а half or a third of a semi-tone of each other, and 
yet have them respond each to its own note and 
not the neighbouring note. In that way I have 
been able to transmit the movement of a luminous 
object, for instance, a lamp hanging and swinging 
to and fro, so that I could see it swing at the 
receiving station; also, a line of light with a 
shadow passing along it. Imagine a line of lampe 
and then а thick rod or а hand moving in front of 
them; such an object can be transmitted in that 
way. АП that is required is а number of inter- 
mittent sources of light. This may be a siren disc 
with a dozen or twenty different concentric series 
of circles of holes, which give as many frequencies 
as required, say twenty to the octave. There you 
have a line of dots, each with its own frequency 
(twenty different frequencies altogether), and as you 
pass over this there will an instantaneous 
response of the corresponding dots at the receiving 
end. When I say instantaneous, I mean of the 
order of one-tenth or one-twentieth of a second. 
Anyhow, the effect is sufficiently instantaneous 
that the eye cannot detect any lag at all. You have 
heard to-night something about the lag of 
selenium. I, for one, deny that there is any lag 
in selenium. It may, perhaps, be a little 
unorthodox to say so, but it cannot properly be 
called a lag. There is, of course, a certain time 
interval which must elapse between the stimulus 
given to selenium and the final effect obtained in 
selenium, but that is not properly called a lag at all. 
A lag would be properly described as an interval 
between the stimulus and the beginning of the 
effect of it. There is no more lag of that kind in 
selenium than there is, for instance, in а quick 
photographic plate. I do not suppose anybody 
talks of a lag in an instantaneous photographic 
plate, and yet it is exactly the same process as in 
selenium. You illuminate a plate, and the effect, 
in some respects, is instantaneous. It is a chemical 
action which begins at once, however slight the 
light stimulus, I suppose, until you get right down 
to the quantum, which, of course, is irreducible, 
but it is that kind of action; the cause acts and 
the effect is produced to some extent instantaneously, 
and, as a matter of fact, there is so little lag that, 
as optophone experiments have shown, you can 
transmit at least 600 signals per second. If you 
could not do that, the present rate of reading print 
with the optophone, of 80 words per minute, 
would be impossible. That involves actually the 
transmission and interpretation by the ear of 
600 signals per second. With that number you 


‘can do something in television, especially as you 


can send several hundred of those simultaneously. 
Supposing you could send 30 simultaneous signals 
with 30 resonators, and could do that even 20 times 
8 second, it would give 600 signals per second right 
away. With 600 signals per second you could not 
do much, but you could produce a recognisable 
likeness. In a little experiment which I did at 
2 LO last year, of transmitting the King's portrait, 
I only used 600 dots, and all the 250 reproductions 
sent in from various parts of the country were 
certainly recognisable. You could not have mis- 
taken His Majesty’s portrait for, say, a portrait of 
the Prince of Wales, or even for the portrait of 
King Edward. Of course, that would be helped 
very much if the original were in motion. You can 
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understand, if a thing is in rapid motion, that a 
coarse screen or the heavy bars of a window, or an 
obstacle like that, would not matter very much. 
What you would lose in one position you would 
gain in the other. So that there is already quite a 
good field so far ав the resonators are concerned, 
and I do not suppese you can have more than 
&bout 400. I have not made that experiment, 
but, even if you could not, all these 400 could be 
transmitted by one selenium cell, and also trans- 
mitted over one radio wavelength, so that if you 
want more than 400—say two or three timee that 
amount—all you would have to do would be simply 
to use two or three different wavelengths. There, 
of course, you аге up against the powers that 
assign wavelengths, and which are sometimes a 
little arbitrary in their action. If such a case 
arose, it would be a matter for an influential body 
such as this Society to deal with. I need not say 
that I came to this lecture with very great expecta- 
tions of having an authoritative and masterly 
exposition of the problem, and I was certainly not 
disappointed. I think it is most desirable that 
this most promising of all methods of cathode ray 
transmission described by the lecturer should be 
tried, and I do hope that something will be done 
very soon about it. I am one of those unfortunate 
people who have committed themselves to a some- 
what optimistic prophecy of something being done 
in the way of television within a year. I have 
not been so rash as to propose to transmit the face 
of one speaker to a distance for the other to see. 
That would be very rash, but I should say we are 
already within easy distance of such a thing, let us 
вау, ав a silhouette, a shadow outline, of a speaker. 
I think that is not at all very difficult, and I should 
certainly look forward to a final solution of the 
problem, in principle, perhaps, I hope this year, 
but, if not, in a few year's time. It seems, there- 
fore, appropriate, when, so to speak, -the whole 
atmosphere, and probably the ether too, is thrilling 
with anticipation of this impending solution, that 
the matter has been ventilated in this assembly. 
I should advise Mr. Atkinson to preserve his relics 
of 40 years ago very carefully in case they are 
required for storage and exhibition in one of our 
national museums when the problem has been 
solved. 


Mr. G. С. Blake. 


As persistence of vision is a very important 
factor in Mr. Campbell Swinton's proposed method 
of Television, it has occurred to me that I saw an 
experiment some time ago, by means of which 
visual persistence was prolonged. 


A light was arranged at a certain angle above 
the eyes. The image of an object remained impressed 
upon the retina for & very much longer time after 
the object had been removed, than would have 
been the case under ordinary conditions. 


Whether this idea would be of any use is rather 
doubtful in the case of moving objects. It might 
pve a drawback rather than a gain. We might 

ave things moving so fast. that the images on our 
retina blurred one into the other. 


" However, I thought the suggestion might 
perhaps be of interest. 
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Mr. Frank Phillips. 0 

І am afraid I know nothing about this subject. 
I have been listening to Mr. Campbell Swinton 
with the greatest of interest, and it has astonished 
me to hear his exposition of a possible solution 
by means of cathode rays. I had always imagined 
that cathode rays produced by low voltages had 
not the necessary velocity to produce & rapid 
image, to produce an image of the same intensity 
as a cathode ray in the old Braun tube, produced 
at a potential, say, of 100,000 volte. The velocity 
is so much greater, I believe, that the image is 
sharper and very much more luminous. If we 
are going to move the cathode ray, if we are going 
to deflect it a large number of times per second, 
with the idea of making a series of dots reproduce 
themselves so many times a second that persistence 
of vision gives us a defined image, it will be necessary 
to consider whether the luminous intensity of the 
cathode ray when projected from a cathode at 


à potential of 400 volts would be sufficient. I 


am sure Mr. Campbell Swinton would not suggest 
the introduction into the home of the ordinary 
broadcast listener of potentials of the order of 
100 kilovolts. 


Mr. Philip R. Coursey. 

I do not think there is much I can add usefully 
to this discussion, beyond thanking Mr. Campbell 
Swinton for his very interesting account of the 
methods proposed for television. The method 
of his own, which he described, utilising cathode 
rays, appeals to me as an extraordinarily pretty 
method of obtaining synchronism. Ability to 
keep those two beams in synchronism by means 
of two alternating potentials should provide a 
very simple solution of the synchronisation difficulty, 
especially if it were combined with wireless trans- 
mission, whereby one could obtain those two 
required frequencies by, for instance, a heterodyne 
method. If three definite wavelengths were 
transmitted, so close to each other as to produce 
audible beats, then the two beat notes would be 
the same at any receiving station, and should be 
quite definitely related to the frequencies at the 
transmission station. Or, of course, two tonic- 
train wavelengths could be used, with suitable 
note ainplifiers for each audio frequency. With 
some such scheme it would seem that the double 
deflection of the cathode rays would give а con- 
venient and easily operated method of obtaining 
synchronism, and that method certainly appeals 
to me as being one worthy of further experiment 
and development. 1 can only again express my 
thanks to Mr. Campbell Swinton for his moet 
interesting lecture 


Captain Plugge. 

I came to this meeting this evening feeling 
very ignorant on this subject of television, and 
I feel very much indebted to our lecturer for the 
very interesting description he has given. I 
should like to say one or two words on a point 
brought up by Mr. Atkinson, in reference to the 
commercial value, or the commercial attraction 
there would be in putting television on а proper 
basis. Just as it has become possible at present 
to listen to functions and debates that take place, 
80, with television, it will be possible, in our homes, 
to see events that are taking place either in this 


——— — M АЎ C 


А | 


APRIL 23, 1924 


country or abroad. But it seems to me that there 
is another commercial side of television. We have 
learned this evening that television can be sum- 
marised by the possibility of sending a great 
number of signals, of the order of 600 per second, 
that vary either by position or intensity. I 
believe it has been the aim of the wireless telegraph 
companies to be able to send as many signals 
as they can per second, and it seems to me that in 
this respect television could be used as a means 
of transmitting from one station a considerable 
number of messages in a small period of time. 


The President. 

I think that most of us are feeling that this 
subject is а very new one, and that we have not 
had an opportunity of thinking deeply about it. 
We therefore liked the way in which the lecturer 
began at the beginning, and told us how the matter 
had progressed historically. Of course he might 
have gone further back, hecause the search for the 
connection between electricity, light and magnetism 
began before the time of Faraday, and Faraday 
himself made considerable discoveries in that 
region. His heavy glass was used in the discovery 
of the magnetic rotation of the plane of polarisa- 
tion and gave the first connection ever discovered 
between electricity and light. But modern times 
have brought many other discoveries of connections 
between electricity and light, and it is possible 
that we now have reached а stage where there is 
not likely to be many more phenomena of that 
kind discovered for some years to come. А time 
has arrived, in fact, when the inventor can say 
that such and such phenomena are provided for 
him. He can write them down on a sheet of paper, 
and say, "I must accomplish the task of trans- 
mitting a picture or a scene by the aid of these 
specified phenomena." He knows better now 
what he can command than he did fifteen or twenty 
years ago. Moreover, the discovery of the electron, 
and the development of methods of controlling 
electron streams, has given us levers, one might 
say, which can be moved rapidly to and fro at 
speeds enormously greater than material levers 
or even small mirrors can be moved. These are the 
principal changes that are fundamentally affecting 
the situation as it is to-day. Mr. Atkinson pointed 
out that another fundamental thing is the pro- 
vision of money. That is, of course, always а 
trouble, but it occurred to me, while Captain 
Plugge was speaking. that if people, by means 
of the machinery that is now about to be invented, 
could see a play without going to the theatre, 
the more likely event is that the theatrical managers 
will put up money to prevent this being developed. 
(Laughter.) The suggestion by Captain Plugge 
that transmission of signals at high rates of speed 
are in view in any invention like this, is а very 
good one. It makes one ask what would happen 
if an atmospheric came along while a picture 
was being transmitted. I suppose a man would 
be seen for & moment without a nose or without 
a leg in that event. (Laughter.) The trouble, 
you see, of the atmospheric discharge haunts 
this subject just as it has haunted all wireless 
telegraphy and telephony from the beginning. 
To work it by line wire is safer, perhaps, from that 
point of view, than to work it by wireless. What 
m possible to one is possible to the other. I think 
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that, although this television, when it comes, will 
add another terror to life, like the telephone, 
and wireless, and broadcasting, yet these things, 
although they are unwelcome to some, seem to 
be welcome to others, and I have no doubt that it 
will receive à warm reception from all concerned 
when it does arrive. After all, seeing is believing, 
it is said, and perhaps we can transmit by this 
means in the future evidence which would not be 
credited or accepted as evidence if sent by any 
of the other means. I think, then, the conclusion 
is that the whole situation is very hopeful. It is 
more hopeful at this moment than it has been for 
many years, and it is very interesting to know 
that Mr. Campbell Swinton's vision, or dream 
of years ago, is so very near the path that may have 
to be followed during the coming months in the 
solution of this problem. I will ask Mr. Campbell 
Swinton to reply to the questions that have been 
raised. 


Mr. Campbell Swinton, replying to the discussion, 
said :— 

I am afraid, in reply to Mr. Atkinson, I do not 
know accurately the date of Messrs. Ayrton & 
Perry's paper. I have some recollection that they 
wrote a letter to the Times on the subject, and I 
remember that they invented a method with a 
row of oscillating selenium cells, in which there 
were a large number of such cells and a large 
number of wires. But I think that this suggestion 
was later than the paper I mentioned in Design 
and Work." Mr. Atkinson made some reference 
as to whether my photo-electric cells would be able 
to work quickly enough. I have pointed out, and 
I wish to make it quite clear again, that in the 
case of my arrangement, each photo-electric cell 
has only to act about ten times per second. There 
are a large number of them. It is not the same as 
in the case of some of the other methods, where 
one cell has to do the whole of the work. In my 
case they each take up the work in turn, and each 
one has only to work once in ten seconds. Even 
if there is leakage and things of that kind, I think 
nowadays, with the use of a thermionic amplifier, 
that if you can get the photo-electric cell to do 
anything at all, however small, you will always 
be able to amplify the effect up to get good resulta. 
I think the whole aspect of this problem has been 
very much changed by the invention of the 
thermionic valve and the possibility of amplification. 

I did not personally pursue the subject of 
Mr. Fournier D'Albe's method, because it is off 
the line that I was working on, but I would 
recommend anybody interested in the subject to 
look up the paper by him in the Ilustrated London 
News, of which I have given you the date, because 
it is really a pretty idea. It is quite a novel idea 
of getting the position, not by synchronous 
apparatus, but by alteration of the frequency. 
The trouble I see is that in using sound, even if you 
can have three positions to a semi-tone, there are 
not so many notes in the whole piano scale, and 
you will not get a very long way towards getting 
& large number of positions. If Mr. Fournier 
D’Albe could go a step further and do the whole 
thing electrically, and not have to revert to sound, 
then he would be able to employ a very much 
bigger gamut of wavelengths—almost an infinite 
number. That is an idea which I present, to, him. 
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I have thought of various ways for making use of 
this last idea myself, but I cannot think of апу one 
that could poesibly work.  (Laughter.) 

With regard to what Mr. Blake said as to the 
persistence of vision, of course, as I pointed out, 
you can produce the same result by using for your 
fluorescent screen a substance which persists a 
little in its fluorescence. That is quite easily 
arranged. There is a large range of these sub- 
stances, and some persist much longer than others. 

As to Mr. Phillips’ remarks about getting suffi- 
cient briliancy with these comparatively slow 
cathode rays, I think that is a problem which has 
been pretty well solved. I do not know whether 
he has seen the modern cathode ray oscillographs, 
such as are being used for the delineation of the 
wave forms of atmospherics. They work with only 
300 volte, so that the velocity of the cathode rays 
is quite small, but they give the most brilliant 
images. To what extent the images would be 
bright enough if distributed over & large surface 
I do not know, but that is a matter of degree, and 
I should not have thought that we have nearly 
reached the end of the research that can be done 
in the way of improving fluorescent screens. 

In conclusion I wish to say that I agree entirely 
with Mr. Atkinson that the real difficulty in regard 
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to this subject is that it is probably scarcely worth 
anybody's while to pursue it. That is what I have 
felt all along myself. I think you would have 
to spend some years in hard work, and then would 
the result be worth anything financially? If we 
could only get one of the big research laboratories, 
like that of the G.E.C. or of the Western Electric Co. 
—one of those people who have large skilled stafís 
and any amount of money to engage on the business 
Il believe they would solve a thing like this in 
six months and make а reasonable job of it. I do 
not say it would be períect, but they could get 
something worth having in six months quite easily. 
For the ordinary amateur, however, it is not an 
easy class of experimental work, and would take a 
great deal of time, and probably cost a large 
amount of money. I thank you for having so 
patiently listened to my paper. 


The President. 
I will now ask you to accord to the lecturer a 


very hearty vote of thanks. 
The vote of thanks was carried with acclamation. 


The President then” announced the election of 
new members and associate members, and the 
names of the societies affiliated since the last 
meeting. 


Sanderstead. 
2 DY, 2 DZ, 2 FP, 2 GO, 2 ID, 2 KF, 
20D, 2 OM, 


2 2 BZ, 2D 2 
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6 PJ, 6Р8, 848 3 52 1 MO.’ : 
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1. All questions are answered through the post. 


A selection of those of general interest 


ts published. 2. Not more than four questions may be sent in at any one time. 3. Every 
question should be accompanied by a postal order for 1/-, or 3/6 for four questions, and by a 


сом 


taken from the current issue. 4. A free coupon appears in the first issue of each 


month, and if this is sent in together with coupons from the three previous issues, the 
reader 1s entitled to have one question answered free of charge. 


E. T. H.“ (Tunbridge Wells) has a dual mag- 
nification receiver employing crystal recti- 
fication, but finds that best results are obtained 
when the crystal is disconnected. He asks for 
the reason and remedy for this trouble. 

It would appear that the first valve of your 
receiver is operating as a rectifier as well as an 
amplifier. We therefore recommend that you 
earefully examine the grid circuit of the first valve, 
to make sure that the filament end of this circuit is 
connected to — L.T. It is probable that the 
insertion of one or two grid cells, giving the grid 
a small negative bias, would considerably improve 
matters. It is of course assumed that the crystal 
detector is functioning properly, and naturally the 
first thing to do would be to test the detector apart 
from the dual receiver. Before experimenting 
with grid cells, make quite sure that the valve is 
being supplied with the correct anode and filament 
voltages. 


J. D.“ (Preston) asks what size of Burndept 
plug-in coils will be required in the three- 
valve receiver described on page 399 of the 
issue of December 27th, 1923, in order to 
receive the transmissions from the B.B.C. 
stations. 

We recommend that you try a No. 75 Burndept 
со for reaction, an S4 for the tuned circuit, and 
either an S3 or an S4 for the aerial circuit. The 
sive of the latter coil will depend, of course, upon 
the constants of your aerial. 


E. F.“ (Plymouth) wishes to erect an aerial 
across the roadway, and asks if it will be 
necessary to obtain permission before doing 
so. 

We understand that it is necessary to obtain 
the permission of the Borough Surveyor before an 
aerial may be erected over the roadway. From 
your letter it would appear that the aerial would 
also have to pass over the telephone wires and the 
overhead system of the tramway. The Post- 
master-General requires that aerials erected over 
telephone or power wires should be protected by 
means of to the reasonable satisfaction of 
the authorities concerned. 


N. N.“ (Ladybank) finds that his L.F. ampli- 
fier works better when the transformer 
secondary winding is disconnected from the 
filament, and asks why this should be. 

The increase in signal strength when the filament 
side of the intervalve transformer is disconnected 
is probably due to the fact that the grid potential 
of the L.F. valve is not properly adjusted. We 
recommend that you try connecting small dry cells 
between the negative L.T. lead and the secondary 
of the transformer. The batteries should be во 
connected that a negative voltage is applied to the 
grid, and the number of cells used should be adjusted 
until best results are obtained. It is probable that 
the normal potential of the grid adjusted itself to a 
suitable value when one side of the secondary was 
disconnected, owing to the self-capacity of the 
secondary winding. 


“ P.M.G.” ioni submits samples of 
tinfoil and waxed paper, and asks for particu- 
lars of the size and number of sheets required 
to give various capacities; also the voltage 
that the finished condensers will be capable 
of withstanding. 

The waxed paper has a thickness of 0-0015” and 
the tinfoil 0-00075”. In calculating the capacities 
of the condensers, it is assumed that the paper has 
a thickness of 0-002”, in order to allow for the fact 
that air spaces often occur between the sheets oí 
foil and the dielectric. Assuming that the area 
of overlap of sheets on opposite sides of the con- 
denser is 1j square inches, the capacities of the 
condensers required will be as follows :— 


Number of Sheets. Calculated Capacity. 
2 0-0003 uF. 
3 0:0007 uF. 
7 0-0020 uF. 
13 0-0041 uF. 


Condensers built from the above materials would be 
suitable for use in circuits in which the voltage 
does not exceed 200 volts. 


“ A.B." (Golcar) asks if it would be possible 
to dispense with the grid biassing arrange- 
ments in the five-valve Neutrodyne receiver 
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described in the issue of December 19th, 1923. 

The grid cells and potentiometer resistances may 
be omitted if the filament voltage and Н.Т. 
voltage applied to each valve are carefully adjusted. 


S. G. J.“ (London, N. I) asks for a diagram 
showing how to use a key switch with twelve 
contacts and three positions, to control the 
number of valves in use in a three-valve receiver 
consisting of one detector and two L.F. valves. 

The method of using this type of switch is shown 
in Fig. 1. When the key is in position 1, the plate 
circuit of the detector valve is connected through 
the telephones with 4- H.T., while the filament cur- 
rents to the remaining valves are switched off. In 
position 2, the output from the detector valve is 

through the primary winding of transformer 
Tr. 2, and the filament current of the last valve 
is also switched on; thus the last valve in the 
diagram becomes the flrst L.F. valve. In position 


TUNER 


Fig. 1. 
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condenser is not always necessary, and may be 
omitted if it is found to make no appreciable 
difference in the reception. As selectivity is of 
first importance, we do not recommend the use of 
slab inductances for tuning purposes. For short 
wavelengths, single layer cylindrical coils or basket 
coils will be found very efficient, while if it is re- 
quired to cover а wide band of wavelengths, we 
recommend the use of coils of the plug-in type. 
In order to obtain best results, the tuning coils 
should be chosen so that the minimum amount of 
capacity is required to tune the circuit to a given 
wavelength. In other words, the ratio of inductance 
to capacity should be kept as large as possible if 
it is required to obtain maximum efficiency and 
selectivity. 


G. A. (Ozford) asks if a Weston relay could 
be used for recording Morse signals. 
This instrument could certainly be used for 
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F. (. J.“ (London, N. 1). Circuit for detector and two low-frequency valves using a twclve contact 


3-way key switch for controlling the number of valves required. 


3, the primary winding of Tr. l is connected in 
series with the reaction coil, and the filament 
current of both L.F. valves is switched on. The 
last valve now becomes the second L.F. amplifier, 
and the middle valve the first. The 0-00luF by- 
pass condenser should be connected between one 
side of the reaction coil and + H.T., when it will 
be automatically connected across whichever 
primary winding happens to be in circuit. The 
filament current of the first valve may be switched 
off by means of its filament resistance. 


* E.G.L." (London, S.W.12) submits the circuit 
diagram of a receiver for criticism. 


The selectivity and efficiency of the aerial circuit 
would be improved by connecting the 0-001 pF 
aerial tuning condenser in series instead of in 
parallel with the aerial tuning inductance. A fixed 
condenser of 0:001 uF should be connected across 
the primary winding of the first intervalve trans- 
former, in order to by-pass the high frequency 
component of the anode current from the detector 
valve. It is also possible that an improvement in 
quality will be obtained if a 0-002 uF tixed condenser 
is connected across the telephone terminals. This 


recording, but the maximum speed at which it will 
operate will not be very high, owing to the damping 
which has been purposely introduced into the 
instrument, in order to render the motion dead 
beat." One of the best types of instrument to use 
for recording is the Siemens polarised relay, in 
which the damping and the inertia of the moving 
parts are comparatively small. А simple method 
of using this type of relay was described in the 
issue of this journal for October 24th, 1923. 


F. A. K.“ (Douglas) asks if the stator and 
rotor windings of a variometer could be used 
as tuned anode and reaction coils respectively. 

A variometer could certainly be used in this 
way, but the windings would have to be separated. 
The number of turns on the stator and rotor should 
be carefully counted, as it is possible that the 
inductance of the stator winding taken separately 
would not be suflicient to tune to the wavelength 
of the B.B.C. stations. The stator winding of an 
ideal variometer for this purpose would have 
70 turns of No. 26 D.C.C. on a former 3” in dia- 
meter, while the rotor or reaction coil might consist 
of 50 turns of No. 30 D.C.C. on а former 2]" in 
diameter. 


— e — 


APRIL 23, 1924 


INTERFERENCE CAN BE ELIMINATED 


Perfect tion is possible only when your TE 3et | 


all ials except those coming from the particular 
transmitting station to which your receiver is tuned. 


The 3-E.V.C. 


IS THE ONLY PROVED REJECTOR. | 


The bridge of radio science“ eliminates troublesome local | 


— minimises statics and selects the particular broad- 
desired. рей addition will make your set 


cast programme 
100 rare more selective and sensitive. | 
o aa: stamps for ош new 1924 Variable 


(opus Bridge) Condenser Booklet, which contains much 
valuable information. | 


pr oor mfd. panel mounting : 
доот mid. cabinet mounted .. 55/ 
Obtainabie from all high-class dealers, or direct from the manu- 


THE WIRELESS WORLD AND RADIO REVIEW 


*ASTONISHING . 
RESULTS! " 


HAT'S an 
amateur's 


opinion of | 


Myers Valves. 
No other type 
of Valve can 
compare with 
Myers. The 
one great 
defect in all 
valves has 
been elimin- 
ated in, Myers 
Valve by 


bringing the 


leads from grid 
and plate out 
at opposite 
ends, thus 


city in the 


valve itself. 


The logical 
Valve for 
front panel 
mounting. It 
lends beauty 
to your set. 


No sockets 
necessary. 


Supplied com- 
plete with clips 
ready for 
mounting. 


The loud 


speaker valve» 


| Only one that 


facturers and patentees. 


and improving 


| gives perfect | "t Ri 
| am: plification | кок 
without a - 


tortion. + ЖЕ, 


reception to 
a remarkable & 
extent. 


AUTOV 8 LTD. 


Radio 
84 VICTORIA 


Made in two types—U niversal ( 
type) and Dry Battery type. 
UNIVERSAL- —4 ^ Volts, "OT Amps. ahs 
DRY BA TTERY—2} Volts, *2 VP — 
Flate; oan ee Volts te 0 300 / 


the 
last word 


variometers 


truly describes our new 
type of Acme Variometer, 
which covers from 300 to 
600 metre wavelengths 
with any aerial up to 
- 100 ft. The design is im- 
proved so that the vario- 
meter is now one-hole д. , 
fixing instead of three. It — Regd. No. 704248. — „Жин, 
is skeleton wound and 
close coupled, and is suit- EF FIC [ENC n 
able for use NON. any This is the e 
type oterystalorvalve de ficient vario 
ideal een for fine T3 P roduc 


er «иа ) 
m To SV 


Lat, al! 
act. шер 


tuning. Get one for use. ^l on A oe ИРТ а 
> б * i n Fxreynr dd are cer | 
| Obtainable from Wireless with y set. ^ ^ О TS at your ае еа1егз Or senc P.O. to 
Dealers Everywhere. PRICE | | : б, 


I 4 Y Vv 1 " J 3 
A 5 Li 
d s М 1 


The Асте Production 
— 


THE WIRELESS WORLD AND RADIO REVIEW APRIL 23, 1924 


Depend on 
Quality. 


The quality born of 
exacting service over a 
period of twenty-five 


„г years is the only standard 
b tervalve : | 
Combined and Anode Reactance that is good enough for 
Wavelength range  200—4,000 . . 

metres 45/- your circuit. 


R. I. were the pioneers in the 
field of high frequency amplifi- 
cation, and their components 
are used and appreciated by 
over half the radio enthusiasts 
in this country. 


Н.Р. Transformer with"9"point switch, 150-4,000 > А 
metres, designed for easy = эшен, scale Without change of coils—all $ 
may be used as template .. 35/- wavelengths 


Write for our list on high frequency 
components, free оп application. 


RADIO INSTRUMENTS Lid. 


Managing Director: J. Josxrn, M. I. E. E 
Chief Designer: W. А. APPLETON, M. B. E., M I. R. E., late 
Admiralty Technical Research Officer. 


Works, Offices and Showrooms— 


12 Hyde Street, New Oxford Street, W.C.1 


H.F. Transformer and H.F. Telephone: Regent 6214-6215-6216, Telegrams : “ Instradio, London.“ 
Reactance] showing panel mount- | e = — = = ce ee „ 
ing. 150-4,000 metres 35/- 


Proprietors and Publishers, The Wireless Press, Ltd., 12.13 Henrietta Street, London, 
W.C.2; Sydney, N.S.W., 97 Clarence Street; Melbourne, 422-24- Little Collins 
Street; New York, 326, Broadway; | 


[чий Printed by Sanders Phillips & Co., Ltd., Chryssell Road, London, S.W.9, for the 


April 30th, 1924 Registered at ths Q.P.O. ы a Weekly Newspaper. 


4 WIRELESS WORLD Ф RADIO REVIEW. 


| THE 


| WIRELESS 
WORLD 


RADIO! REVI EW 


——— — — 


| PRICE rf NET. 


TWO-CIRCUIT 
LOW FREQUENCY 
AMPLIFIER 


No. 246 [va e 


WHAT IS THE BEST CRYSTAL CIRCUIT ? 


THE WIRELESS WORLD AND RADIO REVIEW APRIL 30, 1924 


МАКСОМ — SCIENTIFIC COMPONENTS | 


^ 
ee 
б 


Tbe tatactinchtovenisat-ot U ee * үс: 
is to receive America c on his home-built . CEN 
Set. Experience has proved this can . 
only be done by using scientifically de. 3%.) Ж 
| signed components built to stand upto 
requirements. Just as the M. S. I. 
Receivers are world known for reception | 
of Continental Stations, so the M. S. I. rz 
. Components are known to procure thie — > 
result for the Amateur. ro 


E di 


N3 


a - 


u$ а 
s = B * 


= 
^ 


PE qe 


— 


> ь 
~~ 1 


Ж: 
| MARCONI. SCIENTIFIC s Lis 
. INSTRUMENT CO. LTD. EC . | 
London Showrooms ? DNDENSE ЖААЙ, 
40, DEAN ST., SOHO, LONDON, W. — Each section 700025 p 
_ POST ORDERS: | ; PRICE С “= 30/- | 
 Works—70, DUDDEN HILL LANE, PNE T. 
(7. WILLESDEN, N. W. is d be sonmecte r a 
| 0005. 00025. 
ez, , d e 2 [op E 


+ — — m e — — — — — y d 


WHAT Is s Your aaron? | 


ЕР 


Р? Tangent” 
Tuning. Coils— 


On strong cylindri- 
cal frames with 
air-spaced coils. 


а icis ad 'ERI | 

|| The method of opposites, as set out ut in | 
© PERRYS aaa 
AUTO - TIME, MORSE E| 
| SYS’ M oP „© | | 
PRICE 6. МЕТ of 

post free 70. : 


Will enable you to tra 
time Morse uh te 4 
minutes' im й and Cy 


є 


Guaranteed highest 
electrical efficiency E 
combined with 
sound mechanical 
| construction, 


In 8 sizes for wave- 
lengths from 250 to 
2,000 metres, l 


Send for Leaflet 101 LD 
GENT & Co., Ltd., F g“ LEICESTER 


Manufacturing Electrical Engineers. Established 1872 


London: 25, Victoria St., S.W.1 
Newcastle-on- Tyne: ‘Tangent Ho House," 
Blacke tt Street 


— — НН 
+ уун тр eh гун — тү-тү туты Gu) Ou eui" ED quy eu 0a) UD o qu) ou РТ оо о — е "m4 4E 
e , ⏑ . ⁰— b;! ?ð? nn — ' ⁰ e M —M 8 p M ——R— —— — 00 


THE WEMBLEY OPENING. 


HE broadcasting of the opening ceremony of the Wembley Exhibition was 
an event looked forward to with intense interest, not only throughout the 
British Empire, but, one may safely say, throughout the world. 

It marked a pioneer British effort, and one which is likely to lead to still 
greater broadcasting enterprises in the future. 
The success of the transmission exceeded the most sanguine expectations, even of 
those who were intimately associated with the carrying out of the work. 

The British Broadcasting Company must feel justly proud of the achievement, 
whilst their satisfaction will be shared by member Companies of the B.B. C., whose staff 
and whose enterprise contributed to the success. 


E— — — — — . — — 


THE NEW TRANSMITTING WAVELENGTH REGULATIONS 


Elsewhere in this issue there is published a statement made by the Postmaster- 
General regarding the regulations which will govern the usé of experimental transmitting 
apparatus and the issue of transmitting licences in the future. 

The principle alterations which have been brought into force are (1) the withdrawal 
of licences for experimental spark transmissions, (2) prohibition of transmission on the 
amateur 440 metre wavelength during broadcasting, and (3) the granting of an alternative 
wavelength band for transmission on the shorter wavelengths between тїз and 130 metres. 

There is no suggestion on the part of the Postmaster-General that existing licences 
will be recalled for revision in accordance with the new regulations, and it is therefore 
presumed that this statement is to be regarded as modifying all existing licences. 

The withdrawal of permission to employ spark systems of transmission will not 
prove a disappointment to the majority, since most experimenters regard spark transmis- 
sion as somewhat of a back number at the present time. Nevertheless we sincerely hope 
that where responsible experimenters desire to make use of spark transmitting systems, 
that the Post Office will not refuse to consider such cases individually, because by refusing 
to grant any facilities in this direction they would be robbing the individual of freedom 
to experiment with, and possibly introduce improvements to a system which is by no 
шону obsolete, and in certain cases has advantages over other systems in respect of 
simplici 

| п, withdrawal of permission to use the 440 metre wavelength for transmission 
during broadcast hours is simply a question of putting on record a regulation which has 
been voluntarily enforced by amateurs for many months past. 

The authorisation of the use of a lower band of wavelengths is distinctly a step in 
the right direction, and it is a concession which amateurs have been looking for for a 
considerable time past, though perhaps a good many will feel disappointment because 
the band does not include other wavelengths on which certain amateurs at the present 
time are working with special permits. Мо doubt, however, in this case also the Post 
Office will be prepared to consider individual applications, particularly when it is 
remembered that it is the work of the amateur, especially illustrated in recent trans- 
atlantic short wave successes, which has opened up a new field in short wave 
. transmission. 
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WHAT IS THE BEST CIRCUIT FOR 
CRYSTAL RECEPTION P 


This is an important article, inasmuch as it draws attention to certain 

details in the operation of crystal receivers which are so often overlooked. 

Of particular value in this article is the data compiled from actual tests 
with various tuning arrangements. 


Ву F. M. CoLE BROOk, B.Sc. 


OR headphone reception within a 
IS mile radius from a transmission 
centre the simple crystal detector 
has nearly everything in its favour. 
Ease of operation, purity of tone against 
a background of silence, cheapness, all these 
can justly be claimed for it, and there is 
little doubt that there are at present far 
more crystal sets than valve sets in operation. 

А crystal set has, however, one severe 
limitation, a limitation which constitutes 
the essential difference between crystal 
and valve reception. 

In the case of the latter, the energy 
which is emitted as sound from the telephones 
comes from a local source, i. e., the batteries 
of the valve set. 
electro-motive forces picked up from the 
ether by whatever form of collector is used, 
is mainly the control of the supply of energy 
from these local sources, and, within reason- 
able limits, this local supply of energy can 
be made as large as is required for any 
given purpose. Ап important consequence 
of this fact is that there is no need to strive 
for the maximum possible efficiency of the 
aerial and other component parts of the out- 
fit since the operation of the set, particularly 
the judicious use of reaction, can usually 
be made to compensate for any minor 
deficiencies in these respects. 

In the case of crystal reception, on the 
other hand, the whole of the energy available 
for conversion into sound has to be drawn 
from the ether by means of the aerial, 
and there is no way of adding to this energy 
by means of any local supply. This means 
that with crystal reception every feature 
of the set must be as right as it can be if 
the best possible results are to be obtained. 

tical experience, however, would seem 
to show that no great refinements of design 
are really necessary. A variety of 


The function of the 


different arrangements can be tried—vario- 
meters, tapped inductances, solenoids with 
sliding contacts, fixed coils with parallel 
condenser tuning, etc., etc., and provided 
reasonable care is exercised in the construc- 
tion and due attention paid to insulation 
and other details, there seems to be very 
little to choose between the results in each 
case. Are these various arrangements, then, 
equally satisfactory ? 

They would certainly appear to be so, 
but it must be remembered that, as a 
gauge of comparatively small differences 
of average intensity, the ear is a very in- 
sensitive organ, even when, by means of a 
change-over switch, the sounds to be com- 
pared are heard in the closest possible time 
proximity. With sounds of moderate 
intensity 5 per cent. is probably the best 
accuracy of comparison that can be obtained 
by ear alone, and this only after consider- 
able practice, and with a time interval of 
not more than a small fraction of a second 
between the two sounds. If the time interval 
between the sounds is appreciable, say, 
ten or fifteen seconds or more, it is doubtful 
whether a 50 per cent. change could be 
detected with any certainty. 

It may be urged that since the ear is thus 
insensitive to small differences of average 
intensity there is little to be gained by seeking 
the utmost efficiency. To this several replies 
can be made. 

In the first place it is more than probable 
that though the ear may not respond im- 
mediately to a small change of average 
intensity, it has nevertheless what may be 
described as a sort of integral appreciation 
of it over a more or less extended period 
of time, that is, it gradually appreciates 
the fact that more strain, or less as the case 
may be, is being put upon it. Again, a low 
efficiency of reception, even though not 
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immediately detectable, may involve the 
loss of some of the finer shades of the trans- 
mission and consequently a poorer tone 
quality. Finally there is, at least for most 
listeners, a definite feeling of satisfaction in 
the knowledge that the results one has ob- 
tained are as good as they can be under 
existing conditions. 

These considerations have led the writer 
to carry out a few simple experiments with 
a view to determining what are actually 
the best conditions of reception with a 
crystal detector. The measurements are 
admittedly somewhat crude, but they have 
produced a very definite result bv the applica- 
tion of which he has been able to bring 


DETECTOR 


TUNING 
CONOENSER 


REFLECTING 
GALVANOMET 


Measurement of rectified current. 


about a considerable improvement in the 
quality and intensity of his own reception. 
Since it is more than probable that not 
one in ten of the crystal sets at present in 
use are giving the best reception that can be 
obtained in this way, he is giving the 
results of these measurements in the hope 
that they may be of general service. 

The method of measurement adopted was 
very simple, Fig. І, and consisted of insert- 
ing in series with the crystal and telephones 
of the various arrangements to be tested 
a sensitive reflecting galvanometer of fairly 
low resistance (about тоо ohms). The 
crystal used for the majority of the 
measurements was a piece of Hertzite 
with a silver contact. Care of course was 
taken that this contact was maintained 
constant for any one series of measure- 
ments, and the readings obtained were 
checked by repetition. 

The quantity that is actually measured 
by the galvanometer is clearly the mean 
value of the rectified high frequency currents 
flowing in the telephone circuit. It is assumed 
that this is a measure of the intensity of 
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the sound emitted by the telephones. A 
little consideration will show that this 
assumption is justified. 

In the first series of measurements five 
coils were tried in succession, the arrangement 
being as shown in Fig. r. The coils were of 
exceptionally good quality, having well 
spaced windings of stranded wire. They 
were, in fact, the standard double plug type 
of tuning coil supplied by a well-known 
firm, though, for the purposes of the ex- 
periment some of the coils had been re-wound 
with a much smaller number of turns than 
is usual in any of the standard sizes. 

Each coil in turn was tuned by means of 
the parallel condenser to the transmission 
from 2 LO (the actual transmission at the 
time was the symphony concert of January 
14th), апа the galvanometer deflection in 
each case was noted, together with the magni- 
tude of the parallel capacity required for 
tuning. Judged by ear alone, the coils 
all gave vcry good reception, and there was 
very little difference between them. The 
actual galvanometer deflections obtained, 
however, tell a very different story. They 
are shown on curve 1 of Fig. 2. Each point 
on the curve corresponds to one of the coils, 
and the tuning capacity of the coil is shown 
on the bottom or abscissa scale. 

The conclusion to be drawn from the 
shape of the curve is obvious. The smaller 
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the tuning ca across the coil the 
more efficient be the reception, 
and the best result of all will be given by 
the coil which requires no parallel tuning 
capacity at all (It should be mentioned 
that two other coils, requiring a series 
condenser to tune them, were also tried. 
In each case the galvanometer deflection 
was less than that given by coil B.) 

It might be imagined from the above 
that a variometer of any of the usual types 
would satisfy the condition for maxi- 
mum efficiency, since they tune by inductance 
only and require no external capacity. 
Two such variometers were tried, one with 
concentric spherical windings and one with 
а ball rotor and a cylindrical stator. They 
gave galvanometer deflections of 45 and 54 
respectively, and are thus proved to be 
slightly inferior to the best of the parallel- 
condenser tuned coils of the first series 
of measurements. 

The reason for this comparative ineffi- 
ciency is not far to seek. It lies in the self 
capacities of the two windings and the 
capacity between them. These self capacities 
play a far larger part in variometer tuning 
than is generally realised. Моге especially 
is this the case when, in order to obtain 
as wide a range of variation as possible, 
the windings are very closely coupled, as 
in the concentric sphere Variometer 
tuning could probably be made quite 
satisfactory, but only by using a type of 
construction which permitted the wide 
spacing of the windings in order to minimise 
self capacity. Variometers of the 
usually met with cannot therefore be re- 
garded as the most efficient method of tuning, 
though their simplicity and compactness 
are undoubtedly advantages from a practical 
point of view. | 
. Curve 2 of Fig. 2 illustrates the behaviour 
of a coil of special construction which was 
made the subject of the final series of measure- 
ments. It consisted of a solenoid of 22 
turns of bare No. 20 copper wire wound on 
a hexagonal frame formed by six grooved 
ebonite bars equally distributed round the 
circumference of two circular end plates 
of about 12 ins. diameter made of three- 
ply wood. The wire was held in the grooves 
of the upright ebonite supports, there 
being a distance of about 3/16ths of an in. 
between successive turns. The coil was 
provided with a terminal going to one 
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end of the winding, and two wandering 
clips by means of which contact could be 
made with any two other points on the wind- 
ing. The coil was connected to the aerial 
and earth as shown in Fig. 3, tuning being 
effected by means of the wandering clip 
in the usual way. 

First, for comparison with the series of 
fixed coils the crystal contact to the coil 
was made at the same point as the aerial 
contact, by means of the second wandering 
clip. This point was found to be about 
four turns down from the top of the coil. 
The galvanometer deflection obtained is 
shown by the point marked A in Fig. 2, 
and is seen to be slightly larger than that 
given by the best of the fixed coils. 

The next experiment was to see whether 
any increase of deflection could be obtained 
by varying the position of the crystal tapping 
point. The results of these measurements 
are shown by curve 2 of Fig. 2. The scale 
on the top of the diagram shows the number 
of turns from the top of the coil at which 
contact was made and the corresponding 
height of the curve gives the galvanometer 
deflection. The aerial tapping point was 
kept constant throughout, as it was 'found 
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Fig. 8. Variable tapping} for crystal detector to 
regulate the energy taken from the oscillating ctrowss, 


that the tuning was not appreciably affected 
by the position of the crystal tapping point. 
It is seen that the crystal contact has a 
sort of tuning curve on its own, and that 
the choice of the right position may make 
a difference of between бо and 70 per cent. 
in the intensity. 

This result is, of course, neither new nor 
surprising, though it is probably not very 
generally known. If the crystal and tele- 
phones be regarded as a load and the aerial 
as a source of energy it will be in accordance 
with a very general law that the most 
efficient combination of the two is that 
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in which the total available energy is equally 
divided between the resistance and other 
losses in the aerial and the useful work and 
associated losses in the load. The crystal 
tapping point which gives the nearest 
approximation to this condition can only 
be found by trial. It will, of course, vary 
with the effective resistance of the crystal 
and telephone circuit, and with the resistance 
or other losses in the aerial. This is shown 
in Fig. 4, which gives two curves similar 


to that of Fig. 2, the first corresponding 


to a better point on the crystal, and the 
second to a different type of crystal 
(zincite-bornite combination). In general, 
however, it is clear that the best tapping 

int will not be where it is usually found 
In crystal sets of ordinary types, i. e., across 
the whole of the tuning inductance. 

It may reasonably be concluded from the 
foregoing tbat the very best type of crystal 
receiving circuit consists of a bare wire 
solenoid of low resistance (No. 18 or 20 
wire) wound with  well-spaced turns 
(the distance between turns being at least 
two diameters of the wire), and preferably 
supported on a frame of insulating material 
rather than on a cylindrical former (which 
might introduce dielectric losses). The coil 
should not have many more turns than are 
required for the tuning of the aerial, to 
prevent any “ dead-end ” effect, and should 
be provided with two variable contacts 
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of some sort, one for the aerial and one for 
the crystal. Such an arrangement can hardly 
be made very compact in construction, 
but this is a comparatively unimportant 
defect in view of the increased efficiency 
given by a receiving coil of this type. 


EXPERIMENTAL TRANSMITTING LICENCES. 


POSTMASTER-GENERAL'S IMPORTANT DECISION. 


The Postmaster-General has recently been 
considering, in consultation with the various 
interests. concerned, the question of revising 
the conditions applicable to experimental 
sending licences, with the view of reducing as 
far as possible the risk of interference by 
amateur stations with the reception of 
broadcast pro es, while, at the same 
time, affording liberal facilities for bona fide 
experimental work. 

The conclusion has been reached that there 
is now little need for experimental work in 
spark transmission, and it has been decided 
that no licences for such work should in 


future be granted. Existing permits will be 
amended as soon as possible. It has for some 
time past been the practice, when granting 
new sending licences, to prohibit the use of 
the 440 metres wave during the main broad- 
casting hours, and it has been decided to 
apply this restriction to all licensees. 

As a set-off against these restrictions, 
authority will be granted for the use of 
wavelengths between 115 and 130 metres 
(C.W. and telephony only) in cases where the 
Postmaster-General is satisfied that bona 
fide research work is carried on and that the 
circumstances justify the concession. 
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The completed instrument, 


A TWO-CIRCUIT LOW FREQUENCY 
AMPLIFIER. 


Provision is made in this instrument for interchanging the transformer and 
resistance methods of low frequency intervalve соирі пе. By means of break 
jacks the number of amplifying valves in circuit can be varied. 


By R. H. Cook. 


HE aim in the design of this ampli 
fier has been to keep distortion to 
an absolute minimum, and in 
consequence provision has been 
made to remove from circuit the iron core 
intervalve transformers and substitute re- 
sistance coupling when the original signal 
strength is sufficiently good to allow of this. 
Distortion in telephony can, for all intents 
and purposes, be overcome by using the 
resistance method of low frequency amplifica- 


tion, whilst it is useful to have the trans- 
former system available for amplifying 
morse signals. Although the resistance 
method of low frequency coupling does 
not produce quite the same degree oí ampli- 
fication as the transformer method, there 
is certainly considerable gain in quality 
when amplifying speech and music, which 
is rendered practically free from distortion, 
These considerations led the writer to design 
an amplifier in which both the transformer 
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and the resistance arrangements could be 
made use of as required. 

The two circuits to be used are shown 
in Figs. 1 and 2, the former being the well- 
known transformer arrangement and the 
latter a typical low frequency resistance- 


Fig. 1. The transformer-coupled circuit. 


coupled set. It will be seen that a potentio- 
meter is fitted in the grid circuits so that 
suitable adjustment of grid potential may 
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Fig. 2. The resistance-coupled L.F. circuit which is 
substituted by means of switches. 


be made, and particularly is this desirable 
when changing from one circuit arrangement 
to the other. The theory underlying these 
circuits has been very completely dealt 
with in the pages of this journal, and it is 
only proposed in this article to deal with 
certain practical details concerning con- 
struction. It might be mentioned, however, 
that the higher the value of the resistances 


O+ HT 


Fig. 3. Circuit diagram of the amplifier. 
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connected in the plate circuit of the re- 
sistance amplifier, the greater will be the 
drop across them, though of course their 

value should not exceed the internal im- 
. pedance of the valve. As these resistances 
are in series with the H.T. battery the more 
one increases their value the higher will be 
the anode battery voltage required. Using 
resistances having a value of 70,000 ohms 
it was found that a fairly high amplification 
could be obtained without employing an 
unreasonable size of H.T. battery. If re- 


sistances having a value of 100,000 ohms 
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Details for drilling the panel (scale 4 full size). 
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pole two-position switches and three break- 
jacks. Filament switching has not been 
introduced into the circuit as most filament 
resistances are now made with an off- 
position, and it is only necessary to turn 
off the filament resistances of the valves 
not in use. 

The plate circuit of the detector valve 
set which precedes this amplifier is connected 
in at the terminals 1 and 2, and it will be 
noticed that the high value H.T. which is 
supplied to the amplifier is not fed to the 
detector valve. When resistance amplifica- 


The dimensions relate to the 


particular types of components shown in the accompanying photographs. 


are employed, greater amplification may be 
obtained, but of course, one must make use 
of an additional potential from the H.T. 
battery. 

For the purpose of switching the valves 
in and out of circuit as required, and also 
for interchanging the two systems of low 
frequency amplification the circuit shown 
in Fig. 3 was decided upon, and it will be 
seen to consist of the necessary amplifying 
apparatus with the addition of four single- 


tion is made use of, however, it is necessary 
to feed the higher H.T. to the detector 
valve to make up for the voltage drop 
through the resistance R,, and an examina- 
tion of the circuit will show that provision 
has been made for this. In order to complete 
the circuit it will be necessary to link across 
the L.T. minus terminals of the batteries 
used for filament heating on both the detector 
valve set and the L.F. amplifier. A circuit 
difficulty presents itself when amplifying 
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Another underside view showing in more detail the arrangement of the components, 
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from a crystal, for it will be seen that the 
Н.Т. battery may be short circuited through 
the resistance К, and the earth circuit 
of the tuning coil of the crystal set. To over- 
come this it is recommended to switch 
the transformer in circuit for the first stage 
of low frequency amplification. If it is 
particularly desirable to avoid transformer 
coupling entirely when amplifying from a 
crystal, it is only necessary to introduce 
an additional switch so that resistance 
R, is disconnected from the H.T. positive 


ПИШ а 


Ali: 
ШЫ 


recently appeared in this journal соп- 
cerning the points to be looked for in 
the design of intervalve transformers, 
in order that he may be guided in the 
selection of types most suited for the pur- 
pose. 

3 Anode resistances and mounting 
clips (70,000 ohms). 

3 Grid leaks (т megohm). 

3 Grid condensers (0-006 mfds.). 

4 Single-pole two-position switches. 


Ea 
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Fig. 5. The arrangement of the componente. 


lead and joined to the input terminal No. 2. 
By this means the signals delivered by the 
crystal are fed to the resistance R, pro- 
ducing a potential drop across it which is 
passed on to the grid of the first valve. 

To build an amplifier similar to the onc 
shown here, the following materials arc 
required: 

An ebonite panel, 12 x 9 x 1 in. 
2 Low frequency transformers. The 
reader is referred to the article which 


3 Break-jacks of the type shown in the 
circuit diagram Fig. 3, and a suitable 
two-point plug. | 

то Terminals. 

12 Valve legs. 

3 Filament resistances. 

А potentiometer. 

Suitable wooden case to take the panel 
9" x 12” and 6" in depth. 

Some No. 16 tinned copper wire. 

Various nuts and screws. 
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The first step in making up this amplifier 
is to square up the ebonite panel and suitably 
matt both surfaces by rubbing down with 
medium carborundum cloth. ; 

Fig. 4 shows the exact setting out and 
size for all the holes for mounting the com- 
ponents. The measurements shown are 
of course for the particular type of compo- 
nents shown in the photographs, and it is 
quite a simple matter to make the necessary 


TO TELEPHONE 
JACK 


Fig. 6. 


changes to substitute apparatus of other 
manufacture. If care is taken in the setting 
out and drilling of the holes, no difficulty 
should be experienced in attaching the 
components to the panel, and Fig. 5 shows 
the back view of the panel with the various 
component apparatus attached. 

The wiring up, which is carried out with 
No. 16 wire previously straightened by 
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stretching, is shown in Fig. 6, and by 
carefully following this diagram, connecting 
up should not be a very difficult task. 

It is important that all joints should be 
thoroughly cleaned, and brass parts tinned 
prior to attempting to connect the wire. 
Soft solder only should be used. 

In the left-hand corner of Fig. 5 
be noticed that two additional 
have been fitted. These are 


it will 
terminals 
normally 


Practical wiring diagram. 


strapped across, but if extra negative grid 
bias is required, a suitable number of cells 
may be introduced between these terminals. 
A schematic diagram of this arrangement 
is shown in Fig. 7. 

The amplifier described here was found 
on actual test to be quite straightforward 
in its operation. The. resistance capacity 
coupling gave perfect and ample amplifica- 
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tion using a 100-volt high tension battery 
and three valves in circuit. The volume of 
sound was perhaps slightly less than was 
given by the two transformer coupled 
valves, but the results were distortionless. 

When very loud reproduction is required 
and it is felt that some sacrifice in quality 
is not of great importance, then the trans- 
former coupled circuits may be utilised 
and by this convenient method of switching 
one will readily appreciate the merits of 
the two systems. 
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Fig. 7. The method of introducing grid bias. 


FINE WIRE COILS. 


Considerable controversy exists on the question of the correct gauge of wire 
and insulating covering that should be employed for tuning coil construction 


in valve receiving apparatus. 


The merits of:fine wire inductance coils are here 


carefully discussed, and the author presents some theories, particularly with 
regard to self capacity and resistance, in their relationship to damping. 


By J. H. Reeves, M.A., M.B.E. 


VER two years ago I was experi- 

menting with single layer well- 

spaced fine wire coils, and the 

results were communicated in a 
paper read before the Radio Society of Great 
Britain in May, 1922. The views then 
expressed did not command general accept- 
ance and I found that my continued 
advocacy of this class of coil was regarded 
more or less as an eccentricity, so I gave 
over talking about them but continued to 
use them. 


CW WAVE 8 
Fig. 1. 


Late last year a paper was read 
before the Society on Distortion,“ and 
although by that time I was firmly con- 


Distortion in Radio Telephony by H. A 
Thomas, M. Sc., Wirelesss World and Radio Review, 
October 24th, 1923. 


vinced that improvement in clearness of 
reception could be obtained by special coils, 
I took no part in the discussion because I 


9000 ~ 5000 ~ 


CARRIER WAVE 
Fig. 2. 


could see no reasonable theoretical explana- 
tion. In his concluding remarks Dr. Eccles 
gave the desired clue, and pointed out 
that the types of resonance curve for the 
reception of C. W. and of music are funda- 
mentally different. If we could obtain a 
coil free of all resistance and distributed 
capacity we would have the ideal for C.W., 
but unfortunately this would be useless for 
telephony as we could only get the carrier 
wave. 

In Fig. т is shown highly critical 
tuning at the one wave with the result 
that all waves differing even very slightly 
from this would not be heard. In Fig. 2 
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we would find equal strength reception 
over a band covered by 5,000 cycles either 
side of the carrier wave periodicity, this 
being generally considered as sufficient, 
although in theory this band should be 
to the highest note frequency used in music. 

With regard to Fig. 2, let us consider 
figures. A wavelength of 400 metres 
corresponds with 750,000 cycles. А band 
of 5,000 cycles either side of this is equivalent 
to a variation of I in 150, or under 3 metres, 
or allowing a range of 10,000 cycles, a varia- 
tion of under 6 metres. With such a re- 
sonance curve a number of close stations 
could be established, with their wavelengths 
less than 15 metres apart, each giving 
perfect definition in its own music, and 
each capable of being completely tuned 
out from the other. 


However, we cannot get either ideal, and 


the ordinary everyday coil gives a curve 
of approximate shape as in Fig. 3, which 
is not to scale. 

The effect of increased resistance, or 
of distributed capacity, or of both, is to alter 
the shape of this curve more and more as 
in a, b, and c of Fig. 4, that is to say the 
tuning broadens, and the strength falls ой. 

It will be seen that the summit of these 
curves more and more approaches the 
ideal of Fig. 2, so one might reasonably 
expect to find an increasing clearness of 
reception with a marked falling away in 
strength. My problem was to find out 
how far quality could be bought at the 
cost of efficiency and which of the coil 


CARRIER WAVE 
Fig. 3. 


constants should be altered. To anticipate 
matters a little I will state my conclusion 
is that provided a set is not working too 
near the lower comfortable limit of audibility 
there is advantage in increasing resistance, 
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but distributed capacity must be main- 
tained at the absolute minimum possible. 
The problem then was to wind coils of 
higher resistance but with no increase 
of capacity. The first obvious method 


т 


* uo 


CARRIER. WAVE 
Fig. 4. 


was to use resistance wire of the same 
gauge. I tried this method, but found 
decrease of signal strength excessive in the 
one coil I wound. The alternative is to use 
fine copper wire. The thickness of the cover- 
ings of all commercial wires varies roughly 
as their diameters, so that if coils are wound 
with turns touching, decreasing the diameter 
means increasing the capacity. Hence some 
means must be found to hold the turns 
mechanically apart, of such 'a nature that 
coils could be wound of as nearly as possible 
the same dimensions. 

For coils covering the broadcasting band 
and under, the simple single layer cylindrical 
form does not land us into unwieldy dimen- 
sions, and as I possess a screw cutting lathe, 
I determined to wind a series of all the same 
diameter, all to the same pitch, of ever- 
increasing fineness of wire. I measured the 
largest size Burndept concert coil, S.4, as 
3 ins. diameter, just under 1{ 1пѕ. overall 
width, and chose this as the starting point ; 
40 turns, spaced 1/32 1п. covered 14 in., 
leaving a comfortable margin, and so a 
coil of these dimensions was wound of 
No. 32 S.W.G. on cardboard. This was 
tested in the tuned anode circuit, and 
found to cover from a little under тоо up 
to 420 metres, the then wavelength of 
5 IT, the longest of the B.B.C. stations. 
This was good enough for a start, and a 
complete set was wound with Nos. 28, 
32, 36, 40, 44 and 47 S. W. G. 

At my own station there was no doubt 
that each successive step in fineness gave 
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increased clearness in the reception of 
2 LO, and this persists even if reaction 
on the anode coil is pressed almost to the 
oscillating point, while I am so close that 
a falling eff in strength is immaterial unless 
it means using two instead of one L.F. valve. 

About this time I decided to make another 
set more suitable for B.B.C. work. As I 
had some I used cardboard tubing 4}1п. 
diameter and decided on trying one of 
50 turns of No. 32. In order to keep within 
the limit of 14 ins., this necessitated winding 
with a pitch of r/40in., which was done. 
With this, Cardiff, then 350 metres, came 
in with about 12 degs. of condenser, Birming- 
ham (51T) до degs. ships 120 degs., and 
the maximum was about 730 metres. 
Another complete set was wound, but these 
so far as definition goes simply confirmed 
the former. I will refer to volume later. 
These results have been also confirmed 
by demonstrations before the Maidenhead 
and Golders Green Radio Societies. I then 
wound one on the same sized tube with 
No. 42, but spaced 1/32 іп. and compared 
it with the No. 42 spaced 1/40 in. There 
was no perceptible difference in quality. 
I also noted that beyond No. 40 there was 
little improvement in definition, but diminu- 
tion of volume began to be serious. So I 
looked on No. 40 spaced 1/40 in. as about the 
limit. Now every amateur does not possess 
a screw-cutting lathe, so I enquired for a 
copper wire about this size with extra thick 
covering, and found that the London 
Electric Wire Company, Ltd., make as a 
standard article a No. 38 S.W.G. quadruple 
cotton covered. This is used, I believe, 
in X-ray work. The wire winds 40 to 42 
turns to the inch, turns touching, and for 
cases where the receiving station is reason- 
ably close to a B.B.C. station I think this 
a very happy compromise for use in an anode, 
a reactance and possibly in the closed circuit 
of a coupled tuner. I have not tried it 
in basket coils, but cannot see why it should 
not be equally useful there. It winds 
excellent tuned transformers for short wave 
work. 

As already stated, with the 50-turn coil 
Cardiff came in with 12 degs. of condenser 
to spare. My next effort was to see how far 
I could increase the turns while yet getting 
the shortest waved B.B.C. station. The 
panel is arranged so that one of the tuning 
condenser leads can be opened. When this 
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was done the coil would tune down to 
295 metres. (Incidentally this shows the 
enormous effect of the zero condenser 
capacity.) 

A bili type of condenser was therefore 
added and is kept permanently across 
the anode coil This tunes in between 
panel zero capacity and condenser o deg. 
capacity. Under these circumstances the 
turns could be raised to 60 or 65 with a 
litle to spare on the bili and with 
increased efficiency. 

So far I have referred almost entirely to 
improved definition. It is now desirable 
to consider diminution of volume. As a 
preliminary I protest against the fetish 
of “ hearing with telephones on the table,” 
and against the awful din too often associated 
with hearing Aberdeen all over the house. 
There is such a thing as mere empty 
magnification just as there is in astronomy 
and microscopy. Often one can read—and 
by this I mean word perfect—a station such 
as, say, Birmingham, through the mush 
and spark jamming more clearly on quite 
weak strength than if a L.F. valve is used. 

How far does diminishing the diameters 
of wires used in a series of coils all wound 
to the same diameter and pitch, decrease 
volume, or in other words increase the 
damping coefficients? The differential 
equation giving the effect of imposing an 
applied periodic E.M.F. on to a circuit 
containing resistance, inductance and capa- 
city is comparatively straightforward, and 
the solution appears in a number of text 
books, but in none of these have I been able 
to find a damping co-efficient, one of whose 
parameters is the distance between turns 
of the induction coil. There is a case, however, 
where the inductance is very small but the 
distributed capacity very large. I mean the 
case of the submarine cable. The equation 
here takes altogether a different form, and 
was first put forward by the late Lord 
Kelvin in the early days of ,submarine 
telegraphy. Here the distributed capacity 
causes a very appreciable time lag in the 
case of a directly applied steady E. M. F., 
and an enormous damping effect in the case 
of a periodic E.M.F. even of audio frequency. 
The two cases, the cable and a coil with 
capacity, are not exactly analogous, but my 
experience seems to indicate that the damp- 
ing effect of capacity in coils, which I have 
presumed to call the Kelvin damping 
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effect, is of much greater magnitude than 
any amateur conceives, and that to reduce 
this by, say, 20 per cent. would be of much 
more use than the harm done by raising 
in like amount the ohmic resistance. 

With a view of considering the possible 
effect of increasing resistance and simul- 
taneously reducing distributed capacity, I 
will take that very popular cylindrical coil, 
viz., one wound with No. 22 copper, D.C.C., 
turns touching, and of which the covering 
(enamel) is, I believe, about то per cent. 
of the radius. Hence, if I take thickness 
of covering as I unit, the radius will be 
IO and the centres 22 apart. Fig. 5 
represents the cross section of such a coil. 

The ohmic resistance is proportional 
inversely to the square of the radii, and al- 
though not mathematically correct the 


capacity may be regarded as that of a 
condenser whose plate area is proportional 
to the diameter and inversely as the closest 
distance between the metal. What happens 
if the radius 1o is reduced to 9 ? The ohmic 


1o? 
resistance increases as "gr or about 25 per 


cent. On the other hand the pseudo-plate 


area is reduced as -2 and the distance be- 


tween plates doubled, i. e., on our assumption 
as to capacity this is less than one half. Assum- 
ing then equal weights for resistance and 
capacity as affecting damping co-efficient, 
efficiency is increased. 

Next consider the other extreme when 
the radii are 2 and 1 respectively, the pitch 
remaining the same at 22 units. The resist- 
ance of the radius I wire is four times that 
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of radius 2, t.e., has risen 400 per cent. 
instead of 25 per cent. 

As regards capacity the pseudo-plate 
area is reduced 2 to т, and the distance 
apart increased as 20:18. Hence again the 
reduction of capacity is just over 50 per cent., 
and on the same assumption of equal weight 
efficiency falls off. 

Hence at first efficiency rises, at the end 
it falls. Somewhere between these two ex- 
tremes there is a point of maximum efficiency, 
and my very rough estimate for this at the 
pitch mentioned, 25 to 1 in., may be in the 
neighbourhood of No. 32 S.W.G. 

This theory further offers an explanation 
to the facts already mentioned as regards 
gain in definition as compared with corres- 
ponding loss of efficiency. The damping 
effect of capacity goes up with the frequency, 
but that of resistance is constant for all 
frequencies. That is if capacity is appreciable 
the high notes in music will be more highly 
damped than the lower. We have seen that 
at the start of the series capacity is large, 
but falls off more rapidly than resistance 
rises; hence we can expect relatively great 
gain in definition and small loss in efficiency. 
Towards the end of the series capacity is 
minute, and its changes unimportant; re- 
sistance is large and its changes are great. 
Thus we should expect little gain in definition, 
great loss in efficiency, which two deductions 
are exactly in accord with observation. 

Every aerial possesses resistance and 
distributed capacity. Thislatteris even more 
like that ofa cable than is the self-capacity of 
a coil. In a well-designed closed circuit 
secondary or in an anode circuit there 
should be none of either except in the coil 
itself (valve capacity is not distributed, but 
a lumped capacity in shunt). With this type 
of coil one can only reduce capacity at the 
expense of resistance, hence it is only 
reasonable to expect that this can be pressed 
to a greater extent in an anode than in an 
aerial circuit. In the anode circuit these 
properties of the coil only are concerned, 
therefore it is possible to come to a fairly 
close approximation to the best form, but 
it is not so with an A. T. I., for aerial constants, 
even of those strictly to a G.P.O. standard 
of 100 feet, vary considerably, and a coil 
which might suit one might not suit another, 
hence I shall make no attempt to dogmatise 
as to a suitable gauge and spacing for an 
A.T.I. In the ordinary double and triple 
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mount for honeycomb and like type coils 
the A.T.I. is put on the outside, hence 
considerable latitude is possible in the matter 
of dimensions. А useful size is one wound 
on a 3-in. ebonite former, of total about 
60 turns No. 30 or 32 spaced r/25 in. and 
tapped in as many points as the patience 
and industry of the “ tapper” allows. 
This would cover, with a series condenser 
below 175 metres up to with a shunt con- 
denser, ships, and the dead.end effects are 
practically negligible. 

For really short wavelengths on C.W., 
I have heard recommended one of No. 22 
spaced lin. between turns. 

One fine wire A.T.I. has another property 
noted some while ago and confirmed in 
part last week by independant observation. 
Using 35 turns on a 4-in. former with an 
0*0005 series condenser, it brings in Bourne- 
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mouth at 40 degs. condenser setting. On 
this station and on Cardiff the tuning 15 
as sharp as, if not sharper than, with any 
other coil I have tried. At the ends of its 
range the tuning 1s broad, and the broaden. 
ing is noticeable, in comparison with others, 
even so close as on Birmingham. 

In conclusion, if I were asked how far I 
would go in the way of fineness, I would 
reply "this depends on the margin of 
volume of sound at your disposal. Go as far 
as you dare so long as the volume in a 
loud speaker just comfortably fills the room.’ 
The critical point is when you have to 
choose, for the sake of better definition, 
between finer wire and two L.F. valves or 
a coarser wire and one L.F. only. Here my 
practice would be to use the finer wire, 
more L.F. amplification, but to use a 
resistance coupled L.F. amplifier. 


AIRCRAFT COMMUNICATION SET. 


Courtesy Marconi’s Wireless Telegraph Co., Ltd 


Telephony and telegraphy transmitting and receiving equipment as used at ground stations for 
communication with aircraft. 
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AN INTERNATIONAL 
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AMATEUR WIRELESS 


CONGRESS FOR 1925. 


The following is a report of the meetings held in Paris on March r»th and 
I4th for the рр of considering the formation of an international 
amateur organisation. 


HE French Intersocieties Wireless 

Committee, known as the Comité 

Intersociétaire de T.S.F., which is 

composed of delegates from the 
three French amateur wireless societies, 
Les Amis de la T.S.F.," Le Radio Club 
de France," and the ''Société Frangaise 
d'Etudes de T.S.F.," organised meetings in 
honour of Mr. Maxim, President of the 
American Radio Relay League, between 
March 12th and r4th last, on the occasion 
of Mr. Maxim's stay in France prior to his 
visit to England. 

The Intersocieties Committee invited to 
these meetings delegates from foreign amateur 
wireless societies and the principal French 
amateurs. А large response was received to 
this invitation, and amateurs from Belgium, 
Spain, Great Britain, Luxemburg, Italy and 
Switzerland, or their representatives, were 
present with their French comrades aat this 
truly international event. 

On March 14th the Committee organised a 
farewell banquet under the Presidency of 
General Ferrié, and in his speech in reply 
to a cordial] welcome by the General, 
Mr. Maxim gave assurance on his side of 
the goodwill of the 16,000 Ámerican amateurs 
towards amateurs in Europe. 

Before the meeting broke up the delegates 
discussed the advisability of forming, at an 
early date, means for maintaining touch 
between amateurs of different nationalities, 
and it was decided that an International 
League of Wireless Amateurs should be 
formed in the near future. 

The following resolution was adopted with 
the approval of all the representatives 
present : 

“ The wireless amateurs of Belgium, Spain, 
United States of America, France, Great 
Britain, Luxemburg, Italy and Switzerland, 
having met, or being represented, at Paris 
on March 14th, 1924, to consider with 
Mr. Hiram Percy Maxim, President of the 
American Radio Relay League, the advis- 
ability of forming an International Amateur 


Wireless Organisation, were unanimous in 
approval of the proposal." 

Subject to later ratification by those 
representatives who had not at the moment 
received full mandate from their national 
societies, it was decided to instruct the follow- 
ing representatives to consider in detail the 
establishment of such an organisation :— 


Belgium .. Mr. Henrotay 
Spain . Mr. Balta Elias 
United States of | 

America .. .. Mr. Hiram P. Maxim 
France .. Dr. Pierre Corret 
Great Britain . Mr. G. Marcuse 
Luxemburg .. Mr. D. L. Groot 
Italy.. .. Mr. Giulio Salom 
Switzerland . Mr. Cauderay 


Denmark, having sent no representative, 
was to be informed of the proposals by 
Dr. Corret. 

The delegates referred to above met again 
on March 14th, with the exception of Mr. С. 
Marcuse who had been unable to extend his 
stay in Paris. 

The Committee thus constituted adopted 
the name of Provisional Committee for the 
Organisation of an International Union of 
Wireless Amateurs,'' and elected as President 
Mr. Hiram P. Maxim, and as Secretarv 
Dr. Corret. The Committee was of opinion 
that after giving consideration to proposals 
to be put forward later by the American 
Radio Relay League, the definite formation 
of an International Association of Wireless 
Amateurs should form the subject of discus- 
sion at an International Congress to be held 
in Paris during the Easter holidays of 1925. 
The name “ International Union of Wireless 
Amateurs appeared to be the most suitable 
title for this Association. 

It wil thus be seen that it has been 
definitely decided to hold an International 
Congress in Paris in 1925, and the Inter- 
societies Committee of France is taking the 
necessary steps with regard to the organisa- 
tion of this important event, with the support 
of French amateurs. 
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VALVE TESTS. 


THE MARCONI-OSRAM DEV AND DEQ. 


It is our intention to give in these columns results and figures obtained by 


ourselves in testing current types of valves, and in order that our readers mav be 
in a position to compare one valve with another it is necessary to adhere to 
a standard testing schedule. It must, of course, be remembered that the 
actual performance of a valve depends upon its several constants and these vary 
according to design, over very wide limits. In order, therefore, to embrace 
all types we have arranged a general and comprehensive test from which it will 
be possible at once to predict the performance of a valve and the use for which 
it is most particularly suited. In addition, and bearing in mind the purpose 
for which it is intended to use the valve, a glance at the curves will show 
the correct settings of filament grid and anode potentials: А final test 
will, in each case, be actual working in a practical circuit. Generally speaking, 
our '' bench test " will provide the necessary data for three sets of curves 
from which all the necessary information about the valve may be gleaned 
and its suitability for any particular function indicated. The significance 
of these curves and how they may be used will perhaps be more easily under- 
stood by taking an actual example and for this purpose some additional 
explanatory matter accompanies the report on the DEV and DEQ valves 
given here. 
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HE subject of our review this 

week is a valve which, although 

it was the first British dull- 

emitter to be marketed in this 

country, does not seem to be very well- 
known amongst amateurs. 

Its bright emitting counterpart, the V.24, 

is, of course, well known to all wireless 


DEV and DEQ valves, 


enthusiasts, and the DEV has the V.24 
characteristics but with an expenditure of 
only one-sixth the filament energy, for the 
filament volts and current for the DEV 
are normally 2.75 and 0.2 respectively. 


The voltage is perhaps a rather awkward 
value and a resistance of 7 ohms is required 
for a single valve when a 4-volt accumulator 
is employed. 

In Fig. 1 we show the filament character- 
istics, which are similar in both types. Curve 
A represents the relation between the voltage 
across and the current through the filament. 


Curve B shows how the saturation emission 


changes with variation of filament volts and 
it is seen that ample emission is obtained 
with a filament voltage as low as 2.5. The 
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anode characteristics, taken with a filament 
voltage of 2.75, are illustrated in Fig. 2. 


Fig. 3 shows three separate curves which 
represent the following relations :— 

А. The plate current as a function of plate 
voltage, the former being read from the 
scale оп the extreme left of the figure. 
This curve, it will be noted, has a good 
slope and indicates a moderate impe- 
dance. 

B. Plate impedance as a function of plate 
voltage, the former falling to below 20,000 
ohms at a plate potential of 45. | 

C. " М” valueasa function of plate voltage. 


Throughout the whole range the magnifica-. 


PLATE CURRENT mA 
PLATE IMPEDANCE ores 


PLATE VOLTS 
Fig. 3. 


tion is seen to remain very constant at 
about 6 to 1. 

The grid potential for all the curves of 
Fig. 3 has been maintained at zero. 
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Summing up the information presented by 
all the foregoing curves we find the valve 
to give sufficient emission for all normal 
purposes, a constant magnification and a 
moderate impedance. One would, therefore, 
predict the DEV to function as a satis- 
factory general purpose valve and that this 
assumption is justified will be seen from the 
following. 

Although designed primarily as a H.F. 
amplifier, we have for some time been using 
three DEV's in а receiver, comprising 
I H.F. detector, and 1 L.F., with marked 
success. 40 volts Н.Т. is used on all three 
anodes and a grid condenser and leak of 
0.0003 míd. and 3 megohms respectively on 
the grid of the rectifier. Our only adverse 
criticism is that, in common with most dull 
emitters, they are rather microphonic. 
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Due to the special design, all valves of the 
V.24 type have a very low internal capacity, 
which is a point of no mean importance in 
reception on short wavelengths. 

The DEO differs from the DEV only 
in that the “m value has been increased, 
and the characteristics are given in Fig. 4. 
This valve has been designed to opcrate as a 
detector without a grid condenser, t.e., it 
rectifies by virtue of the curvature of the 
anode current curve. It will be seen, more- 
over, that this curvature takes place around 
zero grid volts and therefore the grid return 
lead may be connected to the negative 
terminal of the L.T. battery, no biasing 
battery, being required. 
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TELEPHONE RECEIVER MANUFACTURE. 


DETAILS OF THE PROCESSES ADOPTED AT THE WORKS OF MESSRS. BRANDES, LTD. 


ELEPHONE receivers are о 

habitually handled and as our 

acquaintance with them starts 

from our introduction to wireless 
we rarely stop to consider details of 
their design or the processes employed in 
their manufacture. 

The telephone receiver has now been 
manufactured for many years and the 
minor details of design have been given 
such careful attention, it is to be expected 
that the design now adopted lends itself 
to mass production. In the Brandes Works 
one immediately observes how all the opera- 
tions have been carefully analysed, and 
how all the necessary parts are manufactured, 
examined and scrutinised by routine workers. 
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Winding the bobbins. The machine auto- 
matically counts the turns run on, and 
trips when the winding is completed. 


The manufacture of telephone receivers 
commences with the pressing out of the 
soft iron pole pieces, and as it is essential for 
this part to be accurate to size within very 
narrow limits, the stamped pole pieces 
are passed through suitable gauges so that 
any small irregularities may be observed. 
A fibre washer, which is to form the lower 


end cheek of the coil, is slipped over the 
pole piece, after which a piece of Paxolin 
is secured to the upper end by means of a 
special press which forces over portions 
of the metal so as to grip the cheek. 

Before the winding is put on, a layer of 
insulating material is wrapped round the pole 
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The test set employed for determining the sensi- 
tiveness of receivers. The principle of operation 
of this set is shown diagrammatically on the next 


page. 


piece in order to prevent the inside turns 
of wire from making actual contact with 
the face of the metal. 

The winding is accomplished by a 
rather interesting process in which the 
pole piece is rotated on a small face plate, 
and by means of a counting device the 
driving motor is automatically tripped when 
the requisite number of turns have been 
run on. This machine method of winding 
and counting turns permits of all bobbins 
having precisely the same impedance, which 
is verified on a test set in which alternating 
current is fed round the windings and a 
direct impedance measurement obtained. 
The impedance test is also necessary in 
order that bobbins having short circuited 
turns may be rejected at this stage. А 
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protective covering is placed over the winding 
and then the pole piece and bobbin are 
ready for assembly in the aluminium shell 
of the telephone receiver. To facilitate 
accurate assembly, jigs are used which 
guide the pole pieces accurately into position, 
and so avoid the necessity for careful 
observation by the operator. 


Grinding the pole faces. 


The windings of two-pole pieces are 
connected in series prior to assembly, and 
the next step in manufacture consists of 
tucking away the joint between the two 
bobbins and scrutinising the setting up of 
the poles prior to introducing the nickel- 
plated polarising magnets. Two magnets 
are used in each receiver assembled sym- 
metrically on either side of the pole pieces. 
They are held down by nickelled plates 
suitably gripped by a pair of screws. The 
magnets, which are made of a special grade 
of steel, are not rendered magnetic until 
after assembly, and this is accomplished 
by placing the pole pieces of the receiver 
across the poles of a powerful electro- 
magnet. 


THE WIRELESS WORLD AND RADIO REVIEW 


141 


In order that the required spacing may be 
accurately obtained between poles and 
diaphragm a grinding wheel is arranged 
to grind the face of the poles so that they 
lie 13/toooths of an inch below the top rim 
of the aluminium shell. This accuracy is 
achieved by grinding with the top edge 
of the wheel and with the mm of the alu- 
minium shell resting upon a trued face 
accurately set in height, with regard to the 
top of the grinding wheel. A specially de- 
signed micrometer gauge permits the operator 
to check the depth of grinding. 

It is only necessary now to place on the 
diaphragm and screw down the cap, which 
is made of an insulated moulded material. 
The cap is screwed down very tightly by 
means of a special grip, and from subsequent 
tests it is readily apparent that the cap 
must be screwed on as tightly as possible 
in order to press the diaphragm down 
firmly and to the top rim of the aluminium 
shell of the receiver which, it might be men- 
tioned, is trued up on a suitable linisher. 

Of special interest is one of the methods 
adopted in the test-room for examining the 
finished receivers. Ап alternating current 
from a low frequency valve oscillator, 
which can be adjusted to produce any note 
frequency, is applied to the terminals of 
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FROM VARIABLE FREQUENCY 
VALVE OSCILLATOR 


The sensitivity test. The diaphragm of the receiver 
on test 48 thrown into vibration and the current set up 
in its windings measured on a microammeter. 


a telephone receiver so that its diaphragm 
is thrown into vibration. The note emitted 
sets in vibration the diaphragm of a receiver 
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on test, and in consequence a current is 
set up across its terminals. This current 
15 accurately observed on a microammeter. 
This arrangement is without doubt a very 
reliable overall test for the efficiency 
of the receiver. The reverse process is 
also employed by throwing a key on the 
test set so that the alternating current is 
applied to the receiver on test and the 
induced current which is set up through the 
sound. waves is read off from the terminals 
of the fixed receiver in the set. The arrange- 
ment will be readily understood by 
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reference to the accompanying diagram. 
It is interesting to observe that a receiver 
with the cap screwed ''hand-tight," does 
not prove as sensitive on test as those 
screwed up by the special device used for 
assembling the receivers in the works, and 
for this reason one is not advised to tamper 
even with the caps of telephone receivers. 


Our indebtedness is due to Messra. Brandes in 
providing facilities for examining the modern 
methods employed in telephone receiver manufacture 
as adopted in their works at Slough. 


CORRESPONDENCE. 


Long Range Crystal Reception and Re- 
Radiation. 
To the Editor of THE WIRELESS WORLD AND 
RADIO REVIEW. 

„Sin, — During a recent visit to the island of 
Minorca I had an opportunity of experimenting 
in crystal reception. 

The only stations on this island are two Telefunken 
crystal receivers operated by the Army and Navy, 
and on which telephony had never been heard. 
After installing a multi-valve receiver with reaction 
to aerial about four miles distant from the Army 
station, FL telephony was received very clearly 
on the crystal receiver on Thursday, January 10th. 
On this evening no further experiments were 
carried out, but on Saturday, the 12th, while 
listening to the opera Pagliacci,” S.B. from 6 BM, 
this transmission was also heard on the crystal 
receiver, quite comfortably on the headphones. 
We kept in touch with the Army station and found 
that any station within the range of the valve set 
could be heard easily on the crystal so long аз the 
valve receiver was sharply tuned апа only just 


off the point of oscillation. 
B. H. 


The Measurement of Low Frequency Ampli. 
fication. 


To the Editor of THE WIRELESS WORLD AND 
RADIO REVIEW. 

Sik, — I have read with interest the article on 
“The Measurement of Low Frequency Amplifica- 
tion," by Mr. R. L. Smith-Rose, appearing in your 
issues of March Sth and March 12th, and would 
like to ask the author why readings of the voltage 
amplification for lower frequencies than 500 cycles 
in his Table I, page 732, and 300 cycles in the curves 
given in Fig. 5, page 733, were not given. 

1t appears to the writer that in the amplification 
of music for reproduction in a loud speaker, the 
amplification of the lower frequencies is of great 
importance, that is, at least as low as the second 
octave below middle C, or approximately 64 cycles. 

To judge from the curves given in Fig. 5, the 
amplification of the fundamental on any note 
much below middle C—256 cycles approx.—seems 
to be very poor for all of the transformers except C. 


With reactance-capacity coupling, Table I, it 
appears that with the secondary winding of trans- 
former A used as reactance, the amplification curve 
has a decided upward tendency toward the lower 
frequencies, and it would have been of interest to 
see the figures for the amplification at lower 
fréquencies than 500 cycles. 

In view of the statement made by Capt. Round 
in his lecture to the Amateur Transmitters’ Society 
that the amplitude of a diaphragm at the lower 
frequencies had to be many times greater than at 
higher frequencies to give equal audibility," the 
performance of the transformers as given by 
Mr. Smith-Rose from the point of view of music 
reproduction seems to leave much to be desired. 

Another point of interest is that from the measure- 
ments given by Mr. Smith-Rose the transformer 
coupling gives from two to three times the amplifi- 
cation obtainable by the resistance or reactance 
capacity coupling. This agrees with the figures 
obtained by calculation in the usual manner. |t 
does not, however, agree with the resulte obtained 
by the writer in actual practice with the amplitica- 
tion of music or speech. 

It has been found that practically the same 
degree of audibihty in a loud speaker is obtainable 
with all three methods of coupling, and this is to 
some degree in accordance with the experience of 
Mr. H. A. Thomas as given in his Paper on 
" Distortion in Radio Telephony," read at a 
recent meeting of the Radio Society of Great 
Britain. 

The writer suggests that these differences may 
have their origin in the fact that in calculating the 
amplification obtainable by different methods of 
coupling, а sinusoidal wave form is assumed, and 
it is presumed that in the measurements of 
Mr. Smith-Rose а source of sinusoidal waveform 
was used also, whereas in the actual amplification 
of speech or music the wave form is not sinusoidal. 

It should be mentioned that the above results of 
practical equality of amplification with different 
couplings refer to one stage of amplification 
following a detector valve. 

А. C. HUSEINSON. 

Sydenham, 

London, S.E.26. 
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Complaints are made that Hong Kong 
is being neglected in Empire wireless 
schemes. 

LJ + - * 

A wireless station is being established 
in Honolulu from which programmes in 
English will be broadcast to islands of 
the Pacific and Orient. 

` =: ^ * 

An S.O.S. call from a vessel in the 
Bay of Biscay recently led to the sus- 
pension of broadcast programmes in 
Newark, New Jersey, for an hour and a 
half. 

s Ы e Ф 

An Intemational Radio Exhibition is 
to be held at Amsterdam during the first 
week of September. 

- > « е 


Geneva Conf-rence Upholds the Amateur. 

T * representative of The Wireless 
Wo. and Radio Revíew, attending the 
Geneva Conference, informs us that 
important proposals were made at the 
preliminary conference for drawing up an 
International Wireless Telephony Agree- 
ment, held at Geneva on April 22nd and 
23rd. 

Conclusions reached were—(i) that 
certain wavelength fields should be ex- 
clusively reserved for wireless telephony, 
and (ii) that in view of the considerable 
contribution made by amateurs to the 
development and progress of wireless 
telephony, their rights should be taken 
into consideration and certain fields 
reserved for their experiments. 

Amateurs in particular will welcome the 
recognition of their claims, and it is 
gratifying to note that in conclusion the 
Conference expressed the hope that those 
states which forbid the use of wireless 
telephony should reconsider their de- 
con and license amateur stations. 


Transatlantic Amateur Transmission. 
A Washington amateur, 3CJV, has 
reported reception on February 14th, 
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The imposing aerial system of the Brazilian radiophone station of Praia Vermellia 
antenna is 330 feet high and is suspended from the Urca mountain (left) and the Babilonia mountain. 


of the C.W. signals of Mr. L. Bland Flagg 
(2 GO), of Bayswater, London. 

On the date referred to 2 GO was using 
a power of 5 watts with a radiation of 
about 0:3 amperes. A reversed feed 
circuit was employed and a Н.Т, of 
350 volts. 

Mr. R. J. Cottis (2 LD), of Fulham, 
London, has received a report of the 
reception, on March r6th, of his C.W. and 
sp ech from Mr. D. Stoll, of 468, Riverside 
Drive, New York City. 2LD's radiaiivu 
was 0:2 ampere. while the American 
employed a ~” 5-tube neutrodyne." 

Mr. К. L. Royle (2WJ), of Palmers 
Green, who has successfully worked with 
several American and Canadian amateurs 
points out that at present he has not 
established two-way communication with 
1 ВСЕ, as stated in our issue of April 16th, 
although his signals have been heard by 
that station. 1 BCF is located at South 
Duxbury, Massachusetts. 


Test Transmissions from WBAH. 

WBAH, the broadcasting station of the 
Dayton Company of Minneapolis, U.S.A., 
is conducting regular high-power trans- 
missions on 417 metres, 

The present schedule of transmissions 
is as follows (B.S.T.) :— 

Monday .. 4.20 a.m. to 5.45 a.m. 
Tuesday .. 

Wednesday ) 

Fr day 
Saturday .. 

We should be glad to receive reports 
from amateurs who are able to tune-in 


WBAH 
Wolverhampton Transmitters’ Society. 


Many interesting experiments апа 
tests have been arranged by the Wolver- 
hampton and District Radio Transmitters' 
Society. The members would be glad 
to arrange tests with other societies 
interested in long-wave transmission and 
communications on the subject will be 


72.0 a.m. to 2.20 a.m, 


welcomed by the Hon. Secretary, Mr. 


A. H. Devey, 232, Great Brickkiln 
Street, Wolverhampton. 


Broadcasting from Boston, U.S. A. 

The transmissions from Boston, 
Massachusetts, which have recently 
been heard by amateurs in this country, 
emanate from WBZ, not WBD, as stated 
in a recent note. 

A full programme from the station was 
heard on the morning of March 3oth, by 
Mr. Sidney Osborne, of Kilburn, who was 
similarly successful on April 5th, many 
items being remarkably clear in spite of 
bad jamming. 

WBZ is an exceptional station in that 
the transmissions are broadcast a hundred 
miles distant from the studio, which is 
Situated at the premises of the Westing- 
house Electric and Manufacturing Com- 
апу at Springfield, Massachusetts. 
"he aerial system is er.cted on the roof 
of the Hotel Brunswick, at Boston, 


Proposed New Morse Abbreviations. 
Writing in the “ Journal des 8," a 

correspondent suggests the use of the 

following new abbreviations for Morse 


wi rk 


QVA? .. Will you listen to my tele- 
phony ? 

QVDB? .. What is the quality of mv 
modulation ? 

QVC? .. Is my carrier wave strong ? 

QVD? .. Is my carrier wave weak ? 


Interference with His Majesty's Reception. 

The Windsor and District Radio 
Society has been informed by the B. B. C. 
that the King's wireless set at Windsor 
Castle has been considerably affected һу 
local oscillation. 

Occasionally programmes broadcast 
from near stations have been entirely 
spoilt by this interference, 


Standing By. 
The Middlesbrough Corporation has 
decided not to purchase a wireless tele- 


at Rio. The cage 
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A photograph of the dais from which His Majesty the King 

delivered his broadcast speech at the Wembley Stadium on April 

23rd. Note the loud speakers in the casements above. The 
microphone can be seen suspended before the throne. 


phony installation. for police purposes, 
because ''it is felt that by deferring the 
matter for a further period of six months 
the improvements :n the apparatus which 
were now being made would be 
advantageous.” 

It seers to us that perfection in sucha 
progressive science as radio will hardly 
have been attained in half a year. The 
Middlesbrough Corporation might wait 
indefinitely, to the advantage of the 
Middlesbrough criminal. 


2 LO Heard in the Red Sea. 

An exceptionally interesting report of 
the reception of London broadcasting 
over 3,250 miles has reached us from Mr. 
J. H. Maade, operating on a vessel 
anchored at Kamaran Island, in the Red 
Sea. 


The ship's aerial is a three-wire “Т” 
type, 280 ft. long, and the receiver used 
was a single-valve set with honeycomb 
coils, 

In the early hours of February 14th our 
correspondent tuned in a strong carrier 
wave in the neighbourhood of 360 metres, 
and although atmospherics were very 
strong, faint music was heard. At about 
2.30 a.m. (G.M.T.), the British National 
Anthem was recognised and afterwards 
the announcer was heard to say quite 
clearly: ** Hello, America; this is the 
London Station and all the stations of the 
British Broadcasting Company." 

Mr. Maade is now bound for Calcutta, 
where he will carry out further experi- 
ments in the reception of B.B.C. stations 
with his single-valve receiver. 
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Reception in the Open Air. 


Some informing statistics on the loud 
speaker reception of the King's speech in 
various parts of the country appeared in 
the Datly Май of April 25th, and the 
results show that distance was but a 
small factor in determining the quality 
of the transmission. 

In Birmingham, for instance, reception 
was reported as poor, while Aberdeen 
registered a huge success," Leather- 
head listeners heard His Majesty's 
speech plainly a quarter of a mile from the 
loud speakers, while at Bedford, those 
on the edge of the crowd heard very 
indifferently. 

The Datly Mail demonstrations were 
established in conjunction with the 
Marconi and Marconiphone Companies. 


In the advertisement of Messrs. Edison 
Swan Electric Co., Ltd., appearing on 
p. iii of our last issue, the price of the 
A. R. D. E. valve inadvertently appeared 
as 27s. 6d. The correct price is 218. 


2 CA. 

Some confusion has arisen over the 
identity of 2 CA. The owner is Mr. C. E. 
Palmer Jones, of 20, Prince's Road, 
Wimbledon, S.W.19, Mr. Jones also owns 
a portable station, using the same call 
sign and operating in N.W. London. 
Listening to the King's Speech. 

A large and interested crowd assembled 
outside the offices of The Wireless World 
and Radio Review, in Henrietta Street, 
on April 23rd, when the broadcast speech 
of His Majesty the King was heard from 
two loud speakers. The demonstration 
was Carried out with a four-valve cabinet 
set, recently described in this journal, 
embodying resistance capacity coupling. 


Increased Power]at Rome. 

The Army Wireless Station at Rome 
(Centocelle, 1 CD), has installed a 
Marconi r k.W. Telephony transmitter. 
The station transmits weather forecasts 
and news from 4 to 5 p.m. daily (B.S.T.) 
on 1,800 metres. The quality of speech 
and modulation is reported to be good. 
Have апу readers intercepted these 
transmissions? 


Two-way Working with Luxembourg. 

Unprearranged working with a Luxem- 
bourg amateur, LOAA, using a power of 
approximately 1 watt only, is the achieve- 
ment claimed by а Nottinghamshire 
transmitter. On April rst, at 7.30 
(G.M.T.), our correspondent answered 
LOAA's CQ call, with no real expectation 
of being heard as his power input was very 
small. The plate voltage was 190, sup- 
plied from dry cells. LOAA answered, 
however, giving his name as François 
Anen, of Rue Beaumont, Luxembourg, 
and comununication was thus established 
over 450 miles, 

Our correspondent's aerial was a single- 
wire type, 32 ft. high and 96 ft. long, with 
a three-wire counterpoise under the 
aerial. The Colpitts oscillator circuit 
was used with two slight modifications 
for low power working. 


The Radio Society of Great Britain. 

An informal meeting of the Transmitter. 
aud Relay Section will be held at 6.30 
p.m. on Friday, May and, 1924, at the 
Institution of Electrical Engineers, 
Savoy Place, at which a discussion will 
be opened by Captain P..P. Eckersley. 


and Fylde Wireless Society.* 
On Thursday, April 3rd, a large number 
of members was present, when the Hon. 
Secretary, Mr. B. D. Taylor, gave an 
address on“ Standard Wireless Circuits.” 
The lecturer opened his remarks with the 
description of the usual crystal arrange- 
ment, and showed the methods of varying 
this to meet certain requirements, 
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Numerous tbermionic valve circuits 
were given, followed by a description of 
the functioning of the various electrical 


circuit (1—v—2) which is, perhaps, 
the ideal arrangement for loud speaker 
work in Black 6 

Hn eg . D. Taylor, 58, Regent 


Cambridge University Wireless Society." 
eMeinbers of this Society are able to 
look back on a very active winter session, 
just concluded. Eight lectures have 
been delivered, all by well-known 
authorities, and a wide range of subjects 
related to wireless bas been covered. 

Among those who have honoured the 
Society with lectures are Captain P. P. 
Eckersley, Dr. R. L. Smith Rose, Dr. 
E. V. Appleton and Capt. A. G. D. West. 
A number of informal meetings have also 
210 held and four parties have visited 

Hon. Sec, Н. С. MacColl, University 

| ing Laboratories, Cambridge. 
Wimbledon Hadio Society.* 

The Works" Committee have been 
exceptionally busy on the Society's 
receiver, which now, as the result of their 
efforts, is nearing completion. 

Mr. Stokes, the Secretary, recently 
demonstrated a remarkably neat crystal 
receiver, in appearance and size similar 
to an ordinary shrouded transformer, 
which gave excellent results over a wide 
tuning range. А  one-valve receiver 
with which all the B.B.C. stations could 
be received has also been working on the 
Society's aerial. 

The annual general meeting of the 
Society will be held at Headquarters, 
Toe Red Cross Hall, 59, Church Road, 
Wimbledon, S.W.1g, on Friday, April 
25th next, to receive the Hon. Secretary's 
and the Hon. Treasurer’s reports, and 
for the election of officers for 1924. 

Asst. Hon. Sc., К. G. West, Bon- 
church,” 4 Ryíold Road, Wimbledon 
Park, S.W.19 


Bernet and District Radio Society.“ 
Mr. Philip R. Coursey, Hon. Secretary 
of the Radio Society of Great Britain, 
visited the Society on the occasion of the 
last bi-monthly meeting, and delighted 
the members with a highly interesting 
lantern lecture on Condensers.” 

Mr. Coursey described in detail the 
manufacture and use of condensers, from 
the small mica diclectric fixed condensers 
and air dielectric variable condensers, 
used in reception, to the huge condensers 
employed in high power transinitting 
stations, and in the overhead power lines 
on the Continent. Nearly one hundred 
shdes were shown on the screen, illustrat- 
ing the processes of manufacture at the 
well-known Dubilier Condenser works 
at Shepherd’s Bush. Starting at the mica 
maine in India, tbe pictures took tbe 
audience through the various shops in the 
condenser works. The splitting and 
cutting of the inica, the tests applied 
t9 1t, and its assembly with the other 
component parts to form the finished 
article, provided a really instructive 
story. Mr. Coursey’s detailed description 
et the methods employed, rendered the 
erung as profitable as a personally 
conducted tour through the actual works. 
lhe final slides depicted the aerial and 
apparatas at 6 XX, the famous trans- 
Atlantic transmitting station of the 
Kadio Socicty of Great Britain. 

Hou. Sec., J. Nokes, ‘ Sunnyside,” 
Stapylton Road, Barnet. 

Tottenham Wireless Society.” 

On Wednesday, April gth, Mr. Vickery 
tested members’ grid leaks and condensers. 
H- is the fortunate possessor of a 


“ megger ” and by means of this instru- 
ment showed whether components were 
faulty or not. His demonstration was 
preceded by a description of various 
standard variable leaks. Ап ingenious 
and efficient variable leak designed by 
Mr. Vickery was much admired. 

Hon. Sec., S. J. Glyde, 137, Winchelsea 
Road, Bruce Grove, Tottenham, N.17. 


The Belvedere, Erith and District Radio 
and Scientific Society. 
Disappointment on Friday, April 11 th, 
at the inability through indisposition of 
Mr. C. Morriss to give his lecture on 
* Elimination of Interference in Wireless 
Reception was in a measure compensated 
for by a very able lecture given by Mr. G. R. 
Harbottle, on Transmission Systems 
and the Electric Light Cable." Mr. 
Harbottle traced the development of the 
modern system of power transmission 
from the old two-wire and balanced three- 
wire direct current systems of about 
thirty years ago, to the highly efficient 
alternating current systems that obtain 
to-day. He explained in general terms 
the construction of electric light cables 
from the drawing of the copper wire from 
the ingot through the stages of conductor, 
insulation and protection, and briefly 
outlined their electrical characteristics, 
A most interesting discussion followed 
on the economic use of the super tension 
cable applied to modern. conditions of 
wor i 
The Secretary reported that The 
British Broadcasting Company had given 
nission to members to visit tbe 
ndon Broadcasting Station. 
ra Hon. Sec., S. G. Meadows, 110, Bexley 
Road, Eritb, Kent. i 


The Clapham Wireless Society. 

The rules of this new Society have now 
been approved, and several additions 
have been made to the membership. 

Crystal detector testing took place at the 
last meeting of thc Socicty, conducted by 
Mr. W. Brierley. ` 
|! Hon. Sec., М. F. Cooke, 13, Fitzwilliam 
Road, Clapham, S.W .4. 


A. E 


S.E.22. 
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and Forest Radio A 

On Monday evening, March 17 
Mr. J. G. Barrett, a lecturer from the 
Sout London League of Radio 
Societies, dealt very ably with the subject 
of Cabinet Work for Wireless Sets. 

The lecturer first described the various 
joints used in cabinet work, such as the 
butt, the mitre, the tongue and ро, 
and the dovetail Following this he 
gave some useful tips with regard to the 
selection of woods, and the use of tools 
and home-made appliances, and concluded 
а very interesting and instructive lecture 
with some remarks on staining and 
polishing. 

As Mr. Barrett was unavoidably called 
away somewhat early in the evening, the 
Chairinan invited discussion on general 
wireless topics, and a very interesting 
and informal hour was spent in this way. 
Capt. Huss gave some particulars of an 
“ extraordinary protuberance ” which has 
been noticed on his house, and stated 
that it was a novel aerial which he had 
recently put into use. Mr. Cox gave 
a résumé of а recent lecture on dull 
emitter valves given before tbe I. E. E. 
and Mr. Robartes gave a modified ultra 
audion circuit, which gave particularly 
good results on continental and long 
distance telephony. 

Hon. Sec., M. E. Hampshire, 139, 
Sydenham Road, Sydenham, S.E.26. 
Dulwich and District Wireless and Experi- 

mental iation. 

A very interesting paper on the design 
and construction of the Cossor valve, 
which was kindly lent by Messrs. The 
Cossor Valve Co., Ltd., was read by 
Mr. Bartlett on March 31st. This firm 
also leut the Association the use of a 
set of lantern slides illustrating the paper. 
An interesting discussion ensued, 

On Monday, April 7th, Mr. Skinner, a 
member of the Association, gave ап 
able lecture on ‘ Television," which was 
followed by a lively debate. 

The Association 15 desirous of increasing 
its membership, and all enquiries should 
be addressed to the Hon. Sec., Harrie 
King, 2, Henslowe Road, East Dulwich, 


FORTHCOMING EVENTS. 


| WEDNESDAY, APRIL 30th. 
Society of Great Britain. ro General Meeting. At6p.m. Atthe Institution 


of Electrical Engineers. Lecture: 
P. P. Eckersley. 


aithful Reproduction by Broadcast." By Captain 


burgh and District Radio Society. At 8 p.m. At 117, George Street. Lecture: 
“ Stationary Waves." By Mr. W. Anderson, M.A., F.R.S.E. 
Park Wireless and Scientific Society. At 8 p.m. At 67, Balham High Road. 
Lecture: H. FE. Amplification.” By Mr. A. D. Cowper, M.Sc., A. I. C. 
Worth Middlesex Wireless Club. At 8.30 p.m. At the Shaftesbury Hall, Bowes Park, N. 
Lecture: Crystals used in Wireless Reception." By Mr. A. V. Ballhatchet. 


AY, MAY 1st. 


and Fylde Nel Society. Lecture: Natural Detectors." By Mr. W. 


| г. FRIDAY, MAY ?nd. 
Radio Society of Great Britain (Transmitter and Relay Section). At 6.30 p.m. At the 
Institution of Electrical Engineers. A Discussion will be opened by Captain P. P. 


Shufflebotham, F.R.S.E. 


Eckersley. 


Sheffield and District Wireless Society. At 7.30 p.m. At the Department of Applied 


Science, St. George’s Square. Lecture: 


* Reflex Circuits." By Mr. L. Johnson. 


Radio Society. At 7.30 p.m. At Woodhouse Lane U.M. Schools. Lecture: * А 
Frame Aerial Receiving Set." By Mr. J. Crovsdale. 
SATURDAY, MAY 3rd. 


Bristol and District Radio Society. At 5 p.m. 


At the Y.M.C.A. Hall, St. James’ Square, 


Bristol. Address-bv Captain P. P. Eckersley (Chief Engineer of the B. B. C.). Chair 
will be taken by the Rt. Hon. The Lord Mayor. 
MONDAY, MAY 5th. 
ich and District Radio Society. At 55, Fonnereau Road. Open night. 
and District Radio Society. At Queen's Hotel, Broadway, Crouch End, N.S. 


General Discussion and Questions. 


Kingston and District Radio Society. Lecture: The Importance of Esperanto as a 


Factor in Moderu Life.” 


By Mr. Montague Butler. 


WEDNESDAY, MAY 7th. 
Institution of Electrical Engineers (Wireless Section). At o p.m. At Savoy Place, W.C.-. 
Lecture: Faithful Reproduction in Radio Telephony." By Mi. L. C. Pecoch, 


Associate Member. 
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1. All questions are answered through the post. A selection of those of general interest 

is published. 2. Not more than four questions may be sent in at any one isime. 3. Every 

question should be accompanied by a postal order for 1[-, or 3/6 for four questions, and by a 

coupon taken from the current issue. 4. А free coupon appears in the first issue of each 

month, and if this is sent in together with coupons from the three previous issues, the 
reader 1s entitled to have one question answered free of charge. 


* E.H.B." (Horley) asks if the shunted tele- 
phone method of measuring signal strength 
is capable of yielding reliable results, and 
whether a 650 ohm potentiometer would be 
suitable for the variable resistance. 


The method is not very reliable, since not only 
is the point of extinction of the signal somewhat 
badly defined, but the sensitivity of the ear varies 
from day to day. The amount of extraneous 
noise occurring at the time of the determination 
also influences to a large extent the result obtained. 
We do not think that the potentiometer would be 
suitable. Not only would the adjustment be very 
coarse, but the total resistance would be too high 
for the purpose of this experiment. The shunt 
resistance required to reduce the sighal below 
audibility when sensitive telephone receivers are 
used is often only a small fraction of an ohm. 


— pF 
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We have found that a meter bridge wire forms 
an excellent resistance for this purpose. The total 
resistance of the wire is not more than one or two 
ohms, and the resistance in circuit can be measured 
to considerably less than 1 per cent. 


J. E.“ (London, S.W.) asks for a diagram 
of a four-valve receiver consisting of one 
detector valve, followed by three stages of 
resistance capacity coupled L.F. amplification. 

The diagram is given in Fig. 1. When the 
telephones are plugged into jack 1, only the 
detector valve will be in use, while the insertion 
of the plug into jack 2 automatically switchee 
on the three L.F. amplifying valves. If it is 


desired to use telephones in conjunction with the 
detector valve and a loud speaker when the L.F. 
valves are in use, two separate telephone plugs 
will be required. 


Fig. 1. J. E.“ (London. S. .). Е our-valve receiver consisting of a detector and three resistance capacit 
coupled L.F. valves. д 
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“ R.A.B.” (Watford) asks how many turns 
would be req for the primary and second- 
ary windings of a transformer to charge 
accumulators through a chemical rectifier 
from the 200-volt single phase A.C. mains. 


Assuming that the cross section of the iron core 
is not less than 2 square inches in area, the primary 
winding may consist of 1,000 turns of No. 24 D.C.C. 
The secondary winding may be wound with 105 
turns of No. 17 D.C.C. This ratio will give a 
secondary voltage on full load of approximately 
20 volte, which will allow an ample margin for 
the drop of voltage through the rectifier cell. The 
transformer will safely carry a secondary current 
of between 2 and 3 ampe. 


MF VALVE 


0001? 


Fig. 2. E. V. R. (Birmingham). 
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and music, with the result that some notes are 
emphasised to the exclusion of others. The effect 
of connecting a resistance across the winding is to 
introduce sufficient damping into the secondary 
circuit to prevent resonance effects. 


“ E.W.R" (Birmingham) asks for a circuit 
diagram of a two-valve and crystal receiver 
arranged so that any combination of crystal 
and valves may be used. 

The diagram is given in Fig. 2. When the H.F. 
valve switch is in the orr position, and the 
telephones are plugged into jack 1, only the crystal 
detector will be in use. With the switch in the 
“ом position and the telephones in jack 1, the 
crystal detector will be used to rectify the signals 


Онт 


Om М Т 
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Orr. 


Experimental circuit permitting any combination of crystal detector and 


.H.F. and L.F. valves. 


„H. A.G." (Norwich) asks (1) if a 0-0003 uF 
tuning condenser might be used instead of the 
0.0002 uF condenser specified to tune the 
anode uit of an H.F. valve. (2) For what 
reason a resistance is connected across the 
secondary winding of an intervalve trans- 
former. 

(1) A 0-0003 uF condenser could .certainly be 
used, but it will be found that the amplification 
obtained when the condenser is set at its maximum 
reading would not be so great as that obtained for 
a smaller reading. (2) A resistance is often con- 
nected across the secondary winding of the trans- 
former to improve the quality of the telephony 
received. The secondary winding has an appre- 
ciable self-capacity, which, in conjunction with its 
inductance, gives the winding a natural frequency. 
The value of this frequency very often comes 
within the band of frequencies used for speech 


after amplification by the H.F. valve. When the 
telephones are plugged into jack 2, the crystal 
detector will be followed by one stage of L.F. 
amplification. The filament current to the valves 
not in use should be switched off by means of the 
appropriate filament resistances. 


" C. R.P." (Newcastle-on-Tyne) asks what H.T. 
voltages will be required for V.24, Q and QX 
type valves when used for high and low fre- 
quency amplification and for rectification. 

The purposes for which these valves are suitable, 
together with the anode voltages required, are given 
in the table below :— 

Н.Е. amplification—V.24 (Н.Т. 30 volta). 

Rectification— Q or ОХ (Н.Т. 30 volts). 

L.F. amplification. —V.24 (H.T. 30 volts). 

Q (Н.Т. 150-200 volta). 
QX (H.T. 100 volta). 


Contributors to this section are requested to limit the number of calls 
sent in to those heard in the trevious three weeks, these Leing of greater 
interest and value to transmitters than earlier records. The repetition 
of the same call sign in consecutive lists is not recommended. Con- 
tributors will also assist by kindly arranging reports in alphaetical 
order. 4 
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Ashford, Middlesex (“ Dunavon, Chesterfield 
British: 2 ACU, 2 AU, 2 AAD, 2 ACD, 2 
2 0J, 2 SL, 2 WY, 5 AT, 50A, 50P, 6 EN, 
(calling R.M.S. “ Cedric”). French: 8 AE, 
8 AU, 8 AML, 8 BP, 8 CC, 8 CH, 8 DU, 8 EB, 
8 OH, 8 22. Dutch: 0 AB, B 
PCH, PCUU, ME PCGG, 0 W8, 0 ч 
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Broadcasting. 
TIMES OF EUROPEAN TRANSMISSIONS (B.8.T.) 
GREAT BRITAIN. 
ABERDEEN 2 BD, 495 metres: BIRMIN SIT, 475 


2 ZY, 375 metres; LONDON 2 LO, 3 

353 metres; PLYMOUTH 5 PY (Relay), 330 metres ; 

(Relay), 303 metres. Tuesdays, Thursdays and Fridays, 1 p.m. 
to 2 p.m. (2 LO only). Regular daily programmes, 3.30 to 4.30 
p.m., 5 to 10.30 p.m. Sunda to § p.m., 8.30 to 10.30 p.m. 


PARIS (Eiffel Tower), FL, 2,600 metres. 7.40 a.m., Weather 
Forecasts; 11.0 a.m. (Sunday), 11.15 to 11.30 eekdays), Time 
Signal and Weather Forecast ; 12.0 noon, Market Report; 3.40 
p.m., Financial Reports; 5.30 p.m., Bourse Closing ces; 
6.15 p.m., Concert; 7.20 p.m., Weather Report; 9.0 p.m. 
(Wednesday and Sunday), concert; 10.10 p.m., Weather Forecast. 

PARIS (Com Francaise de Emissions 
“ Radiola `’), 1,780 metres. 12.30 p.m., Cotton Prices, 
News; 12.45 p.m., Concert; 1.45 p.m., Exchange Prices; 4.30 
p.m., Financial Report ; 8.30 p.m., News and Concert. 

ECOLE SUPERIEURE des Postes et Telegraphes, 450 metres. 
2 pm. (Sunday, Wednesday, Thursday, Friday and Saturday), 

on Literature, Dramatic and Musical Selections. 8.15 p.m. 
to 9.25 p.m. (Tuesday), Morse Practice, English Lesson, Lecture 
and Concert 

PARIS (Station Du Petit Parisien), 340 metres. 6.30 to 7.30 
p.m., Tests. 


BELGIUM. 
BRUSSELS, BAV, 1,100 metres. At 2 p.m. and 6.50 p.m., 
Meteorological Forecast. . 
BRUSSELS (“ Radio Electrique '"), 410 metres. Daily, 6 p.m. 
and 9.30 p.m., Concert. 
HOLLAND 


THE HAGUE, PCGG, 1,070 metres. 4 to 6 p.m. (Sunday), 
9.40 to 11.40 d (Monday and Thursday), Concerts. 
THE HAG (Heussen La ^ ‚ 1,050 metres, 
10.40 to 11.40 a.m. (Sunday), Concert ; 9.40 to 10.40 p.m., Concert ; 
8.45 to оо, (Thursdav), Concert. 
THE GUE (Velthuisen, PCKK, 
10.40 p.m. (Friday), Concert. 
HILVERSUM, 1,050 metres. 9.10 to 11.10 (Sunday), Concert 


and News. 
EN (Middelraad), PCMM, 
PA 5, 1,050 metres (Irregular), 8.40 to 10.10 


1,050 metres, 9.40 to 


1,050 metres. Saturday 


9. 10 to 10.40 p. m., Concert. 
AMSTERD 


p.m., Concert. 
AMSTERDAM (Vas Dias), POFF, 2,000 metres, 9 a.m. and 
5 p.m., Share Market Report, Exchange Rates and News, 


LYNGBY, OXE, 2,400 metres. 
(Sunday excepted). 


SWEDEN. 
STOCKHOLM (Telegraverts), 450 metres. Monday, Wednesday, 
Saturday, 7 to 8 p.m. 
STOCKHOLM (Svenska Radiobeglets), 440 to 470 metres. 


Tuesday, Thursday and Sunday, 8 to 9 p.m. 
GOTHENBURG (Nya Varvet), 7oo metres. Wednesday, 7 to 


8.30 to 9.45 p.m., Concert 


8 p.m. 
GERMANY. 
BERLIN (Koenigswusterhausen), LP, 2.700 metres (Sunday), 


II.SO a.m. to 12.50 a.m., Orchestral Concert. 4,000 metres 
7 to 8 a. m., Music and Speech; 12.30 to 1.30 p.m., Music and 
Speech ; 5.0 to 5.30 p.m., News. 

EBERSW. E, 2,930 metres. Daily, 1 to 2 p.m., Address and 
Concert; 6 to 7.30 p.m., Address and Concert; Thursday and 
Saturday, 7.20 p.m., Concert. 

BERLIN (Vox Haus), 400 metres. 11 am, Stock Exchange; 
1.55 p.m., Time Signals; 5.40 to 7.0 p.m., Concert; 7.0 to 8.0 
(Sunday), Concert. 

BERLIN (Telefunken), 425 metres. 7.30 to 8 p.m. and 8.45 to 
9.30 p.tu., Tests and Concert. 

FRANKFURT AM MAIN, 440 metres. 7.30 to ro p.m. Tests. 
Gramophone records. 

CZECHO-SLOVAKIA. 

PRAGUE, PRG, 1,800 metres. 8 a.m., 12 a.m. and 4 p-m., 
Meteorological Bulletin and News; 4,500 metres, 10 a.m., 3 p.m., 
and ro p.m., Concert, 

KBELY (near Prague), 1,150 metres. 7.15 p.m. and 10.0 p.m, 
Concert and News. 

SWITZERLAND. 

GENEVA, 1,100 metres (Wcekdays). At 3.15 and 8 p.m. 
Concert or Lecture. 

«LAUSANNE, HB2, 780 metres. Daily, 9.15 p.m., Concert 
and Address. 
SPAIN. 


MADRID, PTT, 400 to 700 metres. f 5 to 6 p.m., Tests. 
ITALY 


ROME, ICD, 3,200 metres. Weekdays, I2 a.m. 1,800 metres, 
4 p.m. and 8.30 p.m., Tests, Gramophone Records. 
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"BEST SELLER ” 
The Home Constructor 's 
WIRELESS GUIDE 


By W. James, 
“The Happy Medium." This 
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is an appropriate description of | | 2 
Mr. James’: book. The majority Price з За { 
of popular books are too elemen- = |. 
tary for the progressive wireless = Vo are а real enthusiast? ‘Chen Гере | 


| e ect of this book is to infoi ; 

1! ун УС ве enthusiasts | wrote and wrote $- 

. late. The demand was too (heavy! @ 

! YOU CAN NOW OBTAIN A А gore HI | 

; iff you аге iu time. The offer is limited. Котка IE 
11900000, Clip and send for your copy now. Се? i 


man in the early stages, whilst 
the more advanced ks are 
beyond him. Here you have a 
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= book which goes thoroughly into 
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every part of a crystal and valve 
set, explaining iu a simple style 
ideas which are not included in 
other books for the home con- 
structor. The remarks are based 
on the writer's personal ех. 
perience, and those who have 
read his wonderfully clear zs 
detailed articles each week in 
the ** Wireless World and Radio 
Review" will agree that this, 
his latest work, needs no further 
recommendations. N EE. | 
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3-VALVE RECEIVER. LIST No. 519. 


A powerful and selective 3-valve model in which HIGH FREQUENCY AMPLIFI- 

CATION ONLY is employed. FULL REACTION is available (although not shown in 
the illustration), and is EASILY CONTROLLED, there being no tendency to burst 

into oscillation. 


TUNING FOR ALL WAVELENGTHS, INCLUDING THAT OF THE PROPOSED 
NEW SUPER STATION, is provided for. Reception of ANY BRITISH OR созе . 
NENTAL BROADCASTING STATION is easily accomplished with this 


AMERICAN BROADCASTING Stations may also be heard under тойга 
conditions. І 


PRICE for the wavelength range 300-500 metres cadi В.В.С. Conti E 
etc.), but without valves 17 в 


Extra for 3 sets of “plug-in” coils to extend vi lcs range to 4,000 metres rr 0 0 


Distortionless Low Frequency 
Amplifiers. Models 521, 522, 522a 


Ul! 


The ү ү volume and purity of loud speaking 

with use of these Am 

when “EXTRA HIG TENSION, VOLTS? ang 
“ EXTRA GRID VOLTS” are applied 

provided for power amplification. 


PRICES d, 2.8.0, Commission, oo. 


List No. 521. Single Valve £6 7 6 
List No. 522. Two Valve £10 5 0 
List No. 522a. Two Valve with switch 
for cutting out one valve £11 15 0 


\Ш (ЇЇ ЇЇЇЇЇЇЇЇЇЇЇ mmm 


Works and Showrooms LIVERPOOL HOUSE POOL HOUSE. MIDDLESEX 51 ST. "LONDON. "E. 1. P 
Offices: WINCHESTER HOUSE. LON DON, E. C. 2. 
7 „„ „00e , London ; 1 


Pese by Sanders Phillips & Co., Ltd., Road, London, S.W.9, for the 
Ed : roprietor and Publishers; The Wireless Press, td., 12-13 Henrietta Street, y e d 


Sydney, N.S.W., 97 Clarence Street; Melbourne, 422 ОЗГЕ а 
Street ; New York, 326 Broadway.. OOogle 


THE 


WIRELESS 
WORLD 


RADIO ! REVI EW 


PRICE me NET. 


EXPERIMENTS 
IN 


TELEVISION. 


No. 247 [va xiv] 


TRANSATLANTIC TESTS REPORT. 


THE WIRELESS WORLD AND RADIO REVIEW Mayj7, 1924 


E L E c TRICAL 


ү " 3 Lg > » 7] ры N 
reer hd 


^ 
ww 
1 


INSTRUMENTS IT! 


| 


1 Y ! f FM Saree | 
RS VR AU. V. E 
"THE WESTON o. RESO S УТ ] 


Eee Voltmeter 


for Receiving Sets 
| i MODEL 301. | л 


Simplified. tuning by. eliminating резко: аз. to valve 
adjustments. | l 
Filament voltage control increases the life of the valve 
from two to three times. 

The Weston Filament Voltmeter is айша and. can be 
rel. ed upon for. duplication of results. 


"nd ALL’ THIS MEANS TANG 
BETT ER RECEPTION ! 
List Price Ea : 9: 0 | MODE чя 20 ын 


WESTON ELECTRICAL INSTRUMENT CO.,LTD. - FILAMENT VOLTMETI 
Audrey House, Ely Place, Holborn, E. C. | JS 


Telephone : . Holborn 2029. Telegrams : E * Pivoted, Smith, London. "UC 
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MARCONI SCIENTIFIC COMPONEN 
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E 
— The latest аай of the Amateur. 8 > 
is to receive America on his home-built FE 
Set. Experience has proved this can 
only be done by using scientifically de- 
signed components built to stand up to 1 
requirements. Just as the M.S.. - 
Receivers are world known for reception 
of Continental Stations, so the M. S. IJ. 
Components are known to procure this 
result for the Amateur. A 
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HOW MANUFACTURERS CAN HELP. 


By THE EDITOR. 


IRELESS is no longer an obscure science understood only by a few highbrows 
and a thing of mystery to the public. Even before broadcasting started the 
public had begun to take an inquisitive interest in wireless, and apart from the 
thousands of amateurs who were then becoming expert, there was a large 
proportion of the general public who at least knew something of the principles. 

The attractions of broadcasting and the publicity which wireless has received as a 
result, has brought the general public into intimate association with this hitherto mysterious 
science and so much literature 15 now available explaining simply the principles of wireless, 
that the public is almost as well versed in wireless matters now as in the technicalities of 
motoring, with the difference that wireless is within the scope of the smallest pockets, whereas 
motoring may still, be regarded as a luxury. 

The public is being educated to look for the best and to judge products on their technical 
merits, and in consequence it is already becoming increasingly difficult for low grade 
apparatus to find a market, 

Many manufacturers are fully alive to the present state of affairs and cater for the 
market accordingly, but we believe that still further progress can be made by the manu- 
factureres which will assist the public to recognise the merits of their products. 

We may, as an example, cite the case of valves. Some months back, unless enquiry 
was made, the laymen had very little to go on as a guide to the properties of the valve he 
purchased and the ideal conditions for its best performance. Now almost every maker of 
valves provides with the packing box, details giving the correct filament voltage, current 
consumption, anode voltage and so on, but if this policy were taken a step further and the 
public were supplied with valve characteristics for each type of valve, we believe that not 
only would this information be appreciated by the public, but it would enable justice to be 
done to each particular type, because we feel sure, that in ignorance of the properties of the 
valve, many types are being used under conditions which are unsuitable, resulting in disap- 
pointment in their performance. There are many other instances which can be cited where 
additional technical information might be supplied and would be appreciated not only by 
the experimenter and advanced amateur, but by a very large proportion of the public now 
reasonably well informed on technical matters. 

In our opinion inductance coils should give not only the number of turns, but the 
inductance and self capacity, within reasonable limits, should be stated on each coil. We 
realise, of course, that it would be a difficult matter to measure each coil independently, 
but where identical coils are made in quantity production as at present, values within very 
reasonable limits can easily be supplied, and we have observed that with Continental manu- 
facturers it is the general practice to do so. 

In the case of valves, naturally, individual curves could not be taken for every valve, 
but an average for valves constructed to the same specification could be supplied 

Sooner or later all manufacturers must realise that they are catering for the requirements 
of a critical and intelligent public and we feel sure that those manufacturers who are the 
first to realise this fact will reap the benefit in the popularity of their products and the 
feeling of confidence in the mind of the public which the provision of this technical information 
will inspire. 
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SOME NOTES ON 


REGENERATIVE RECEIVERS. 


The effects of oscillation in a receiving circuit are discussed, and in 


M particular with reference to the operation of 


regenerative arrangement. 


the Armstrong super- 


The details concerning the setting up and 


operation of the super-regenerative receiver should prove of great value to 
those who have experienced difficulty with this type of apparatus. 


By E. V. APPLETON, M.A., D.Sc. 


OST wireless experimenters use 
regeneration or reaction in their 
sets in some form or other, and 
it may therefore be of interest 
to describe one or two tests I have made 
with a broadcast receivcr which is of the 
rcactive type. 
The first point I wish to discuss relates to 
a phenomenon which is shown bv all valve 
receivers, but is particularly evident when 
reaction is used. It is often noticed that if 
the reaction coupling of a set is adjusted so 
as to give marked amplification, a rustling 
noise is heard in the presence of the carrier 
wave from a broadcasting station. The 
noise is similar to that experienced if the 
carrier wave 1s absent and the reaction is 
increased just past oscillation point. I have 
not seen this liveliness on the part of the set 
satisfactorily explained, but, so far as I can 
see, it means that the carrier wave from the 
broadcasting station is really making the set 
much more sensitive to spark and atmospheric 
waves of similar and neighbouring frequency 
by a kind of heterodyne action. We thus 
must come to the conclusion that the broad- 
casting station helps its enemies in that, 
if it were not there, the interfering noise 
would hardly be heard at all. It is a simple 
matter to show theoretically how the 
strength of the signal received from a very 
weak spark wave is increased by the presence 
of another oscillation of neighbouring 
frequency, and this increase in sensitivity 
appears to be the explanation of the rustle. 
In support of this we may note that in cases 
where the broadcast carrier wave fades the 
rustling noise and spark and other inter- 
ference fade too, following the carrier wave 
in intensity. 
From theoretical considerations we may 
deduce that the stronger the carrier wave 


*An abridged account of a lecture delivered 
before the Cambridge University Wireless Society. 


(within certain limits) the bigger the ampli- 
fication it produces for a given weak spark 
signal of neighbouring frequency, and we 
therefore ask ourselves whether it is not 
possible to use a heterodyne method to make 
our set more sensitive for telephony in a 
similar fashion. In doing so we must, 
of course, be careful to make the heterodyne 
have the same frequency as that of the 
carrier wave to prevent annoyance to other 
people. 

We are thus led to try the reception of 
radiotelephony by the heterodyne method, 
and the simplest scheme for doing this is by 
means of the auto-heterodyne circuit. Two 
years agot I showed how it was possible for 
a powerful transmitter to control the 
frequency of a receiving oscillator of small 
power, and it was found that the range of 
receiver tuning over which this was possible 
was proportional to the strength of the 
incoming signal and inversely proportional 
to the magnitude of the self-oscillation in the 
circuit. Thus in my set I find that the 
carrier wave from London will control the 
frequency of my receiving set over a large 
range of my fine tuning condenser, and 
I often work with the reaction increased so 
much that the set, in the absence of the 
carrier wave, would oscillate very freely on 
its own. The set, however, is so stable and 
constant that it will remain locked by 
the carrier wave from the first news bulletin 
to the dance music. (The set was made by 
Messrs. Pye & Co., and Marconi-Osram D.E.3 
triodes are used with it.) 

It is, however, possible to increase the 
reaction too much, resulting in loss of signal 
strength. In this case the oscillation pro- 
duced by the set in the presence of the carrier 
wave has been made greater than the value 
normally required for optimum heterodyne 


+The automatic synchronization of Triode Oscil- 
lators, Proc. Camb., Phil. Soc., Aug. 1922. 
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when ordinary continuous wave signals are 
being received. The value of the controlled 
heterodyne oscillation necessary for optimum 
signals depends on what I call the rectifier- 
characteristic of the detector valve or crystal. 
This is a very interesting characteristic which 
is easily obtained, but which I have not seen 
mentioned in any of the books. By using a 
low frequency alternating current and poten- 
tiometer for alternating electromotive forces 
we can find the relation between the change 
in mean anode current and the amplitude 
of the applied grid potential (or in the case 
of the crystal the relation between the current 
through the crystal and the alternating 
voltage applied to it). An example of this 
type of characteristic relation is shown in 
Fig. 1. We may easily show that the set 
having this detector-characteristic is most 
sensitive for the reception of continuous 
wave signals when the local oscillation is 
adjusted to conditions represented by the 
steep part of the detector-characteristic curve 
indicated by the point Z. Thus for optimum 
reception in this case we must arrange that 
the amplitude of the oscillation impressed on 
the grid of the detector valve by the local 
oscillation should be 2:75 volts, while for 
optimum reception in the case of radio- 
telephony the self-heterodyne controlled by 
the carrier wave should reach the same value. 


ANODE CURRENT CHANGE 


2 4 6 8 
OSCILLATORY GRID POTENTIAL (oc rs) 
Fig. 1. 


Further sensitivity than this does not 
appear possible in a simple regenerative 
circuit, but E. H. Armstrong, to whom we 
are indebted for many of the important 
advances in receiver technique, has, in his 
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super-regenerative receiver, shown us how 
the sensitivity of a set can be still further 
increased by the presence of a heterodyne 
oscillation of frequency quite different from 
that of the receiver. I have made some 


experiments with this type of circuit, and 
perhaps one or two notes on them may be 
of interest. 

I think that the failure of many experi- 
menters to get good results with the original 
Armstrong circuits is due to the complicated 
nature of these circutts. These circuits are 
all two-valve assemblies, and are difficult to 
operate. The best plan, therefore, seems to 
be to try out first the simplest type of 
Armstrong circuit, which is a one-valve 
circuit, and to study its peculiarities before 
connecting on the second valve. Moreover, 
the circuit I wish to discuss is a fundamental 
one in that it illustrates with the least 
amount of complication the new principle in 
super-regenerative reception. 

The fundamental Armstrong circuit is 
shown in Fig. 2. 

It is seen to consist of a high frequency 
circuit L,C, tuned to the wave of the incoming 
signal (which may be received on either loop 
or aerial), connected on the one hand to the 
grid via the usual grid condenser and leak, 
and on the other hand through a lower 
frequency circuit L,C, to the filament. In 
the anode circuit we have a reaction coil L, 
giving us high-frequency coupling with the 
L,C, circuit. In the same circuit there is also 
a lower frequency circuit L,C, identical with 
L,C, Both of these lower frequency circuits 
(L,C, and І.С.) are tuned to a very high 
wavelength (e.g., 15,000 to 30,000 metres 
corresponding to a frequency of то,ооо to 
20,000). After such a circuit is fixed up it 
is best to test the various parts, and the 
following procedure is recommended. Short 
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circuit the coils La and Lg, and test if tbe set 
will work as an ordinary retroactive receiver. 
To do this the high frequency coupling 
between the coils L, and L, is increased until 
a click or sudden liveliness is heard in the 
telephones. The set is then oscillating with 
its fundamental frequency corresponding to 
the high frequency L,C, circuit. If this does 
not happen the reaction coil should be 
reversed. If still no success, the filament 
current and anode voltage should Ье 
increased slightly. The reaction coil should 
be such that the set oscillates easily with a 
coupling very much smaller than the 
maximum amount possible with the set. 
As will be seen later, this is necessary, as it is 
essential to be able to increase*the high 
frequency coupling well past the oscillation 
point when the set is functioning as a super- 
regenerative receiver. 

If the set works allright as a simple receiver 
the short-circuits on the coils L and Lg, 
should be taken off and the high-frequency 
coupling loosened. On coupling the coils 
L, and L, together a high-pitched whistle 
should be heard in the telephones. If this 
is not heard the coupling between the lower 
frequency coils should be reversed. If all 
15 well we can now proceed to study the 
results obtained with different values of high 
and lower frequency coupling. At this point 
it cannot be too strongly emphasised that 
success with Armstrong circuits of this kind 
is almost wholly dependent on the correct 
relation between these two couplings. The 
experienced experimenter will see at the 
outset that we are trying to make one valve 
oscillate at two frequencies with the circuit 
shown in Fig. т. One frequency is the one 
corresponding to L,C,, and the other corre- 
sponding to L,C, or 1С. On experimenting 
we find this view confirmed, for we find that 
the oscillations interact, and, as it were, 
tend to prevent one another. For example, 
if we make the high frequency coupling 
between L, and L, very close we may find 
it impossible to make the valve oscillate 
with the lower frequency and give the high- 
pitched whistle if L, and L4, have only 
medium coupling. On the other hand, and 
here is the secret of super-regeneration, if 
the lower frequency coupling is fairly tight 
we can push the high frequency coupling 
well past the oscillation point if the whistle 
is present without free oscillations of the 
normal type developing. 
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I have noticed that one or two writers on 
Armstrong circuits advise a fixed close 
coupling between the lower frequency cir- 
cuits, but personally I have always found 
that the best results were obtained when 
I was able to adjust both high and lower 
frequency couplings within a wide range, 
and so adjust both for optimum signals. 

In adjusting the couplings the experimenter 
should, if possible, work on buzzer signals 
without outside aerial so as not to interfere 
with neighbouring listeners-in. The high 
frequency coupling should be loosened and 
the lower frequency coupling made fairly 
tight so that the high-pitched whistle is 
heard. The signal should then be tuned in 
and the high frequency coupling increased. 
The signal wil be found to increase 
enormously in intensity until at a certain 
values of coupling a loud click occurs accom- 
panied by the cessation of the Armstrong 
whistle and of the loud signal. In this case 
it is obvious that the high frequency coupling 
has been carried too far, and it should be 
loosened again, so that the whistle starts. 
At the second attempt the high frequency 
coupling can be increased very nearly, but 
not quite, to the critical value, and the loud 
signal maintained. The recéiver is then 
functioning as а super-regenerative circuit. 


NEW SHORT WAVE INDUCTANCES. 


Minimum capacity between turns is an im- 
portant detail in inductance coil construction for 
short wave reception. А particularly interesting 
method of spacing is seen in this new type Gambrell 


coll, designed for use on wavelengths írom 50 to 
150 metres. А good feature is that the turns are 
air spaced, which reduces dielectric loss to à very 
low value. 
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AN ACCOUNT OF SOME EXPERIMENTS IN 
TELEVISION. 


A good deal of popular interest has been aroused by experiments in 
Television recently conducted by Mr. Baird. The following article describes 
some early apparatus used by him, and results obtained. 


By JohN I.. BAIRD. 


HE recent publication in The 

Wireless World and Radio Review 

of two articles dealing with the 

problem of Television is in itself 
an indication of the public interest in this 
subject at the present time. 

The article by Mr. Nicholas Langer 
describes the work conducted by an in- 
vestigator on the continent, whilst Mr. 
A. A. Campbell Swinton described before 


Mr. John L. Baird (right) with the receiving apparatus. 
when the latter is rotated. 


the Radio Society of Great Britain his own 
views as to a likely direction in which a 
solution of the problem might be sought. 

In view, then, of the general interest in 
Television, I believe it may be of value 
to readers of The Wireless World and Radio 
Review to have some account of experiments 
which I conducted some time ago. 

| propose in this article to confine myself 
entirely to a description of my earlier 
experiments, the apparatus described being 
one of the first constructed and capable of 


transmitting only crude outline images. 
Since the date of these experiments con- 
siderable advance has been made. I am now 
engaged on apparatus capable of giving 
a certain amount of detail; considerable 


,modifications have been made, the large 


revolving discs and lamps described below 
having been dispensed with. 

By reference to the accompanying photo- 
graphs and sketch the principle of the 


The image appears on the disc 


mechanism employed in the model can be 
readily followed. 

In the transmitter an image of the object 
to be transmitted is focussed on a disc 
rotating at a speed of approximately 200 
rp.m. This disc is perforated by a series 
of holes staggered around the circumference. 
In the experimental apparatus described 
four sets of five holes were thus arranged ; 
in proximity to this disc revolved a serrated 
disc at some 2,000 r.p.m., and on the other 
side of this and in line with the focussed 
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image of the object to be transmitted, 
there was a single selenium cell connected 
to a valve amplifier. 

In operation the procedure of the mechan- 
ism is as follows: The image focussed 
on the disc controls the illumination ; as 
this disc rotates the holes allow light from 
each part of the image in succession to fall 
on the cell, the light flashes are interrupted 
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a selenium cell, as in passing along a light 
strip of the image, the resistance is very 
much lower at the end of the strip than at 
the beginning, and again in passing along a 
dark strip the resistance increases as the 
strip is traversed. 

The use of the rapidly revolving serrated 
disc overcomes this, as the actual resistance 
of the cell at any instant is not of consequence 


DIAGRAMMATIC 
PLAN. 


* 


A sketch which illustrates the principle of operation and the disposition of the parts. 


by the edge of the serrated disc at a very 
high frequency. before reaching the cell. 
Selenium is instantaneous in its response 
to light, that is to sav, the instant light 
falls on it, it begins to change its resistance. 
Time, however, is required for this effect 
to reach its maximum, and this property 
of selenium known as its chemical inertia,” 
г “ time lag,” is fatal to any system which 
depends simply upon passing the image over 


—it is the pulsations which are transmitted, 

To make the matter clearer it might be 
said that light was turned into sound. 
Loud for the high lights, low for darker 
areas and complete silence for darkness. 

The apparatus used for the visible detec- 
tion of these impulses as a picture replica 
of the original image is in the model illus- 
trated on a principle similar to that employed 
at the transmitter. 


Mav 7, 1924 


A revolving disc is here employed where 
lamps are arranged in the same staggered 
formation as on the disc of the transmitter, 
and these lamps are joined to a commutator 
at the centre of the disc. This disc is 
run in synchronism with the transmitting 
disc, and the image is reproduced by the 
flashing in and out of the lamps, continuity 
of vision making the whole image appear 
simultaneously. 


A machine somewhat similar to that 
described was shown to representatives of 
the press at the beginning of this year, 
outlines of moving objects being transmitted. 


The system described above, in common 
with other systems advocated at present, 
consists essentially of a method of rapid 
telegraphy, the transmitter being actuated 
by light. It is possible that at some future 
date means may be discovered of sending 
out energy from a point A, bringing it 
to bear on an object at a distant point B, 
and causing the object to radiate from 
its surface energy which, penetrating inter- 
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A photograph showing the transmitting apparatus, 
comprising the perforated disc, the disc with serrated 
edge and the selenium cell. 


mediate obstacles, can be brought to a focus 
at A, rendering it visible. This would be 
radio vision in a very different sense. 


VALVE TESTS. 


THE MARCONI-OSRAM R. 5-VOLT. 


In the previous issue we reviewed the new DEV " and DEQ” types. 


Continuing with our tests, we deal this week with the R. 5-v.," 


a valve 


which is very popular among those who do not favour dull emitters owing to 


battery charging difficulties. 


It is hoped in the near future to describe, for 


the benefit of our readers, tests carried out on all the standard types of 


valves which are on the market. 


A perusal of these tests will guide the 


reader in the selection of valves for particular requirements. 


N spite of the many dull emitting 
filament valves now on the market, it 
is a fact that many of the “ old brigade " 
of wireless enthusiasts still operate one 
or other of the well-known “ R” types. 
Many experimenters of to-day gained their 
first knowledge during the War, when the 
“R” valve was manufactured in tens of 
thousands and the number of valves of this 
type still being sold proves that some 
workers, at least, are faithful to the old 
love. 
The '' R. 5-volt " is a modified form of the 
R, and the object of such modification is, 
we are told, with the double object of 


retaining the characteristics of the latter, 


but at the same time embodying construc- 
tional improvements. 


The whole electrode system has been re- 
designed, with the result that the valve has 
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a lower impedance, and the filament has 
been lengthened, being now V shaped, the 
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additional springing reducing the liability 
of its sagging on to the grid. 

The normal filament voltage has been 
increased to 5, and from Fig. 1, which gives 
the filament characteristics, we find the 
current on the sample tested waso-68 ampere, 
giving the quite ample emission of 8-8 milli- 
amperes. 

Fig. 2 shows two anode current, grid 
voltage characteristics at 40 and 80 volts 
respectively. 

The magnification factor varies from 8 to 
9:7 as the anode potential was raised from 
30 to тоо, as can be seen from curve A, Fig. 3. 

The result of the re-design is well shown by 
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Fig. 2. 
curve B, Fig. 3, which represents plate 
impedance as a function of plate voltage for 
at a plate potential of roo the impedance is 
but a fraction over 20,000 ohms. 
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In view of the foregoing data, the valve 
was expected to give satisfactory service as 
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a general purpose valve, which prediction 
was found, on test, to be accurate. 

As a high frequency amplifier and as a 
detector good results were obtained with an 
anode potential of 42. For low frequency 
work we increased this potential to 80 and 
gave the grid a negative bias of 2 volts. 

We are inclined to think that valve noises - 
arc slightly less pronounced in this tube. 

If the user is prepared to stand for the 
extra filament consumption, the valve is 
one that can be recommended for general 
use and it should be remembered that having 
a somewhat longer filament, the life should 
be proportionately increased. 


Che Radio Society of Great Britain. 


Transmitter and Relay Section. 


Mr. E. J. Simmonds (2 OD), one of the few 
amateur transmitters who regularly communicate 
across the Atlantic, opened an instructive discussion 
on April 25th last. ` 

Considering that Mr. Simmonds has effected 
two-way communication with no fewer than 
fiftv-one American and Canadian amateurs, his 
remarks on the erection of an efficient transmitting 
plant were of the greatest practical interest. His 
aerial, screened by several large trees, is of the 
six-wire cage type, a svstem he strongly recom- 
mended аз providing the best distribution of 
current. A tuned grid, or reversed feed-back, 
circuit is used, and has been found the most reliable 


after prolonged experiment. To test for sharpness 
of tuning the speaker recommended the use of & 
Neon tube and loop aerial, а practice giving much 
useful information concerning different types of 
modulation. 

Speaking of the series condenser in the aerial 
circuit when working below the fundamental wave- 
length, Mr. Simmonds alluded to the interesting 
theory of Dr. Eccles, that in such cases radiation 
proceeds upwards, rebounding from the Heaviside 
layer. Some discussion afterwards centred on the 
position of the nodal point and its effect on radiation, 
Mr. F. L. Hogg (2 SH), Mr. H. Andrewes (2 TA), 
and others taking part. 
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THE TRANSATLANTIC TESTS. 


REPORT OF RECEPTIONS OF EUROPEAN SIGNALS BY AMERICAN 
AND CANADIAN STATIONS. 


By РнилР R. Coursey, B.Sc., F.Inst.P., A. M. I. E. E. 


HE report on the results of the 
main part of this season’s Trans- 
atlantic Tests has at last been 
received from the American Radio 
Relay League. This time the officials of ihe 
A.R.R.L. have been experiencing similar 
conditions to those which obtained on this 
side a year ago—viz., large quantities of 
reception reports to sort out, examine and 
check up with the codes and schedules of 
the transmitters. This work must have been 
complicated by their having schedules and 


code lists from at least three countries, 
instead of merely from one, as was the case 
when we were receiving test signals from 
America at the end of 1922. 

While the total number of European 
transmitters who entered for the tests this 
season was probably less than the number 
of American and Canadian amateurs who 
sent signals to us in the 1922-3 Tests, the 
number of 5-letter code words was con- 
siderably greater. On this occasion the 
A.R.R.L. requested that instead of allocating 
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These call letters are included in the ARRI. 1 8 of stations heard, 
on reports received by radio from the United States. 


daily recept 


but no reception dates are given. They were also included in the 
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one code word to each station for use during 
the whole of the Тег periods (as was done 


in 1922), the word for each station should 


be changed every night. This was accordingly 
done, with the result that for the British 
Test entrants alone something like 1,000 
different code words, each consisting of an 
arbitrary 5-letter group, had to be prepared. 
The list of these code words, with their 
allocations to the various transmitters on 
different nights, was posted to the A.R.R.L. 
before the commencement of the Tests to 
provide a means of checking up and verifying 
the reported reception. 

During the Test transmission reports were 
received every third day via the Marconi 
Wireless Service through Carnarvon, setting 
out the signals which were heard. Supple- 
mentary reports were also received through 
NIXW, via G2KF and other British stations, 
using the shorter wavelengths in the neigh- 
bourhood of тоо metres. These reports 
merely indicated what stations had been 
received, without giving any indication of 
how often they had been heard, or on which 
nights. The reports as received day by day 
were re-transmitted by GOXX each night 
for the information of those who were 
taking part in the Tests. 

The main report as now received from the 
A.R.R.L. consists of two parts. The first 
reproduced here as Part I sets out the 
different days on which the various stations 
were heard, while Part II gives details of 
the signals reported by the various American 
and Canadian listening stations. 


PART II. 


INDIVIDUAL RECEPTION TESTS. 
Reported by— 


] BDT, Sheldon S. Heap, 132, Atlantic Avenue, 
Atlantic, Mass. 
2FN, 2FU, 2IN, 2 KW, 282, SAT, 5 BY, 
5 KO, 5 LC, 5 NN, 5 PU, 6 NI, 6 XN, 6 YA, 
8 AB, 8 AÉ, 8 AZ, 8 ВЕ, 8 BM, 8CS, 2 NM, 
8 CT, 8 LY, PA 9, PAR14, NAB2, 8 CZ. 
1 ANA, R. B. Bourne, c/o Radiocorp, Chatham, 
Mass. 
2FN, 2FQ, 2 KF, 2KW, 2NM, 257, 5 AT, 
5 NN, 5 BV, 5 PU, 6 NI, 6 XN, ВАВ, 8 AE, 
8 AZ, 8 BE, 8 BF, 8 BM. 8CF, 8 CS, 8 CT, 
PA 9, PCII, PAR 14, NAB 2. 


31lI, E. M. Scattergood, Jr., Lodges Lane and 
Penorth Road, Cynwyd, Pa. 
2 52, 8 AB, 8 BF, PA 9. 


9 TS, A. Johanssen, 2203W llth Street, Chicago, 
Ill. 
8 AB. 
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А. А. Learned, 76 Camp Street, Providence, R.I. 
. 2NM, 257, 5AT, 5 LC, 5 PU, 6 XX, 8 AB, 
8 AÉ, 8 BÉ, 8 BF, PAODV. 


Canadian 1 AF, J. L. Fenderson, Jacquet River, N.B. 
2 NM, 257, 5 AT, 5 KO, 6 NI, 6 XX, 8 AB, 
8 AÉ, 8AZ, 8BÉ, 8BF, 8 BM, 8CF, 8C35, 
8 CZ, PA 9, PAODV, NAB 2, PAOUS. 


Canadian 1 BQ, A. W. Greig, 40 Seaforth Street, 
Halifax, N.S. 
2 KF, 2 OD, 2 SZ, 5 BV, 5 KO, 6 YA, 8 AB, 8 AE, 
8 ARA, 8 BF, PA 9, PCII, PAODV. 


Canadian 1 DD, Major W. C. Barrett, 14 Sinclair 
Street, Dartmouth, N.S. 
2KF, 20D. 257, 5 BV, 5 KO, 8 AB, 8AE, 
8 ARA, 8BF, РА 9, PCII, PAODV. 


9CD, F. J. Marco, 5723 Winthrope Avenue, 
Chicago, Ill. 
8 AB. 


9 COL, Quentin Swigart, 836 Avenue A, Galesburg, 
Ill. 
8 AB. 


9 DES, Win. Moore, 108 E. Third Street, Carey, 
Kansas. 


8 BF. 


Canadian 9 AL, А. Н. К. Russell, 234, Westmount 
Drive, Toronto, Ont., Canada. 
8 AB, PCII, PAODV. 


Canadian 9 BL, F. G. O'Brian, Nova Scotia Tech. 
College, Halifax, N.B. 
8 AB, 8 BF, PCIL. 


Canadian 1 AR, J. J. Fassett, Pleasant Street, 
Dartmouth, N.S. 
8 AB, 8 BF, PA 9. 


Canadian 1 DF, C. C. Curran, 124 Edward Street, 
. Halifax, N.S. 
6 XX, PAR 14. 
Canadian 3 WX, R. C. Hunt, 595 Sandwich Street, 
Sandwich, Ont. 
8 АЗ. 


Canadian 30J, H. E. Taylor, 
Avenue, ‘Toronto, Ont. 
8 BF. 
Canadian 3 HT, Н. Richardson, 
М. Hamilton, Ont. 
8 BF. 
Canadian 3JL, F. G. Paterson, Agincourt, Ont. 
8 BF. 
1 AMQ, R. W. Cushman, Brook Road, Sharon, Mass. 
6 XX, 8 BM. 


1 ZE, I. Vermilya, Matapoisett, Mass. 
8 AB. 
1 BIS, H. V. Coates, 34 Williams Street, New 


London, Conn. 
6 YA, 8 AB, 8 BF. 


] VA, E. Nuttall, 20 Arnold Street, Methuen, Mass. 
8 AB, 8 BF, PCII. 
1 AWE, N. Н. Miller, 26 Phillips Street, Providence, 
R.I. : 
282,0 XX. 
1 CZ. E. J. Gallagher, 16 Appleton Street, Atlantic, 


Mass. 
25Z, 5 AT, 6 XX, 8 AB, РА 9. 


557 Gladstone 


92 E. Avenue, 
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1 AUF, B. T. Warnock, 34 Shackford Street, 
Eastport, Me. 
252, 6 XX. 
1CMP, W. E. Jackson, 


Bridgewater, Mass. 
8 AB. 


1 ВВР, W. R. Courtois, 126 Fourth Street, Leo- 
minster, Mass. 
8 AB. 


1 BBM, B. W. 
5 AT, 6 XX. 


1BFA, C. W. Radoslovich, 
Arlington, Mass. 
6 XX. 
1 AOL, V. A. Hendrickson, Bouton Street, Spring 
dale, Conn. 


8 AB, PA 9. 


1 CAZ, J. М. Langdon, Charlestown Road, Clare- 
mont Junction, N.H. 
2 SZ, 6 XX, PAODV. 


1 BCF, L. G. Cushing, “outh Duxbury, Mass. 
2FN, 2NM, 257, 5 AT, 5 BV, 5 LC, 5 PU, 
6NI, 8AE, 8 AZ, 8 BÉ, 8 BF, 8 BM, 8 (S, 
8 CT, PA 9, PAR 14. 


1 RV, C. G. Ricker, Willow Street, South Hamilton 
Mass. 
9 AT, 6 XN, 8 AB. 


] AYN, R. W. Rafuse, 38 Lincoln Street, Norwood, 
Mass. 
5AT, 6 YA, 8 BÉ. 


1 AJK, L. A. Harlow, 3 Maytlower Street, Plymouth, 


32 Clarence Avenue, 


Bates, North Harwich, Mass. 


16 Perth Street, 


Mass. 
5 AT, 6 XX, ВАЕ, 8 BÉ. 
1 5N, W. E. A. Dodge, 23 Sargent Avenue, Т 
Mass. 
5 LC, 6 XX. 
1CKP, G. H. Pinney, 84 Prospect Street, No. 


Manchester, Conn. 
8 AB. 


iBVL, R. S. Briggs, 
Dorchester, Mass. 
2FN, 5 AT, 6 XX, 6 YA, 8 BÉ, 8 BF. 
d AKZ, A. Hurnanen, 62 A Street, 
Mass. 
2 SZ, 5 AT. 6 XX. 
IRR. E. G. Cavalini, 305 Court Street, Plymouth, 
Mass, 


20N. 28Z, 5 AT, 6 XX, ЗАВ, 8 BF, 8CS. 


d ААС, E. H. Gibbs, 362 Franklin Street, Framing- 
ham, Mass. 
2 SZ, 6 NI, 8 BE, 8 BF. 
l BDU, B. H. Chace, 39 Chester Avenue, Winthorp, 
Mass. 
282, 5 AT, 5 PU, 6 XX, 8 AÉ, PA 9. 
1 CTP, N. L. Monser, 11 Forest Avenue, Auburn, Me. 
252, 5 LC, 8 AÉ. 
a EA R. H. G. Riley, rue EON Me. 
282, 5 AT, 6 XX, 8 AE, 


1 AUC. C. W. Sprague, 11 odi Street, Bar Harbour, 
Me. 


257, 5 AT, 6 XX, 8 AZ, 8 BF, 8 BM. 


393 Ashmount Street, 


Gardner, 


2AJF, J. Van Riper, 
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1 AQY, W. P. Libby, Jr., 259 Court Street, Ply- 
mouth, Mass. 
2 SZ, 5 PU, 6 XX, 8 AZ, 8 BÉ, PAR 14. 


1 BQK,, C. S. Mason, 10 Parkman Street, Westboro» 
Mass. 


8 AB. 


1 GG, R. H. Sproul, Box 131, South Hamilton, Mass. 
2 SZ, 5 AT, 6 XX. 


117 Lafayette Avenue, 
Pasaic, N.J. 
2 SZ, 6 XX, 8 AB, 8 BF, 8 BM, PA 9. 


2CLA, L. J. Dunn, 480 E. Nineteenth ‘Street, 
Brooklyn, N.Y. 
8 AB. 


2 CPD, R. A. Donnelly, Crescent Avenue, Brielle, 


N.J. 
8 AB. 


2 CGK, C. E. Goodwin, 78 Mount Hermon Bay, 
Ocean Grove, N.J. 
8 AB. 


? CYH, T. W. J. Byron, 1 Frear Avenue, Troy, N.Y. 
5 AT. 


2CWR, F. H. Mardon, 1309 West Farms Road, 


New York City. 
5 AT. 
? CRO, J. J. Escobar, 40 Fourth Street, Ridgefield 
Park, N.J. 
2 SZ. 
2 NP, N. B. Foote, 275 Clinton Avenue, Brooklyn, 
N.Y. 
2 SZ, 8 AB, 8 BF. 
2 BIS, M. H. Hammerly, 1 
Bronxville, N.Y. 
8 AB, 8 AZ, 8 BF. 


2 AZL, L. Calkins, 197 Stevens Avenue, Ridgewood, 
N.J. 


Bronxville Road, 


8 AB. 
2 APY, A. B. Church, 4 Van Courtlandt Park 
Avenue, Yonkers, N.Y. 
SAT, 6 XN. 
2 BSC, D. H. Doscher, 
Ovster Bay, N.Y. 
2 SZ, 5 AT, 8 AB, 8 BF, PA 9. 
2 CEG, Н. A. Chinn, 210 W. 102nd Street, New York 
City. 
8 AB, 8 BF. PCII. 
2 BYS. L. P. Davis, Jr., 
N.Y. 
8 AB. 
2CXB, J. R. Finchers, 
Brooklyn, N.Y. 
8 AB, 8 BF, PA 9. 


Locust Avenue, Glen Head, 


18 Lake Avenue, Yonkers, 


12 St. Charles Place, 


? BKJ. D. W. Dana, 14, Edgewater Avenue, 
Grantwood, N.J. 
8 AB. 
2 RP, J. А. Lynd, 2101-15th Street, Troy, N.Y. 
6 Y A. 
2CMR, R. Sillerstein, 315 Central Park W., 


New York City. 
8 AB, PAY. 


(To be concluded.) 
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The station building, aerial and counterpoise at French 8 AE. 
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The masts are of wood and that which 


carries the aerial is 115 feet high. 


FRENCH 


STATION OF INTERESTING DESIGN. 


A SUCCESSFUL TRANSATLANTIC 


MONGST the transmitting stations 
which took part in the recent 


transatlantic tests, 8 AE, the sta- 
tion installed by La T.S.F. 
Moderne at Rueil, near Paris, played a 


conspicuous part. This station undertakes 
certain regular transmissions on behalf of 
the journal and this prevented it from taking 
part more frequently in the transatlantic 
transmissions. 

The first aerial installed was a “T” or 
rather a “ Y " aerial. This antenna, how- 
ever, did not permit of transmissions on 
wavelengths below 200 metres, and was 
therefore discarded and replaced by an 
eight-wire cage supported between the top 
of the mast and the station building. One 
of the masts, which was demolished as the 


8 AÉ. 


result of an accident, has never been 
re-erected because it was found unneces- 
sary. 


The mast is of wood and has a lattice 
construction. It is located 80 ft. from the 
station building and is 115 ft. high. The 
cage aerial is 90 ft. long, about 3 ft. in dia- 
meter and is constructed of bare copper 
wire 15/19 S.W.G. A counterpoise is. 
employed consisting of cages similar to the 
aerial cage but of four wires and 45 ft. long, 
about 3 ft. in diameter and arranged at a 
height of 13 ft. above the ground. Originally 
four counterpoises were employed, but 
experience showed that it was better to use 
only two counterpoises for wavelengths of 
200 to 180 metres and only one for wave- 
lengths of 170 to 150 metres. 


May 7, 1924 


The earth connection consists of four 


strands of four wires buried at a depth of 
2 ft. precisely underneath the four counter- 
poises. The earth is only employed for re- 
ception. In addition the negative pole of 
the high tension dynamo is connected to 
earth for safety. Inside the station building 
the aerial and counterpoise connections are 
carried by means of small six-wire cages 
J ins. in diameter, 
as shown in the 
accompanying 
photograph. 
Local power 
mains supply the 


current for the 
station at 220 
volts two-phase, 


and this is used 
for filament heat- 
ing on the one 
hand and for high 
tension to the 
valve plates on 
the other. Until 
recently a “ Fer- 
rx ”” 250-watt 220 
volts to 15 volts 
transformer was 
used for filament 
heating. This 
transformer has 
two primary con- 
nections and three 
secondary соп- 
nections, and pro- 
vides for easy 
control of the 
secondary poten- 
tial used in con- 
junction with a 
filament rheostat. 
The transformer 
is seen in the 
photograph on the 
operating table. 
Two choke coils 
placed in series 
between the transformer and the mains, 
prevent high frequency leakage. 
Unfortunately, the set is fed from a long 
supply lead, with the result that a variation 
from то to 20 volts is a frequent occurrence, 
resulting in distressing irregularity in the 
emission. This necessitated the substitution 
of an independent battery for filament 


The components can be easily identified. The layout is 
particularly neat. The use of choke coils in the power leads ТО, 
is an interesting though essential feature, whilst the caged 
aerial and counterpoise leads is a bid for extreme efficiency. Of 
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heating, consisting of ten cells of 120 ampere 
hour capacity. 

A Heiser dynamo is now installed. and 
supplies 2,000 volt continuous current to 
the plates of the valves, the maximum 
current output being 500 milliamperes. 
The output from this dynamo can also be 
adjusted to 500 volts if required. The 
machine is independently excited by means 
of a Drouard con- 
verter. ] 

Each valve is 
controlled by a 
filament resist- 
ance. The plate 
and grid circuit 
inductances are 
shown to the left 
of the table, which 
carries the trans- 
mitting valves. 
The plate in- 
ductance is con- 
structed of 12 
turns of copper 
ribbon, spaced 
8 mm., the mean 
diameter of the 
coil being 300 mm. 
The copper strip 
is I5 mm. wide 
and 0.5 mm. thick. 
The grid induc- 
tance is an ordi- 
nary basket coil 
wound with 15 
turns having a 
mean diameter of 
200 mm. The 
turns are spaced 
by means of in- 
sulating pegs, and 
tappings are pro- 
vided so that 5, 
or 15 turns 
can be included. 


three clips 
provided on the 
plate circuit inductance, the first con- 


nects to the counterpoise and adjusts the 
number of turns between the aerial and 
the counterpoise and consequently the 
aerial wavelength. The second clip con- 
nected to the plate serves to tune the 
plate circuit, and thirdly, the negative 
terminal of the high tension dynamo 15 
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brought to a clip since it is necessary that it 
should be connected exactly at the nodal point. 

It will be noticed that the positive of the 
plate potential is only connected to the 
plates so that it is possible to touch any 


Ф) 


RECEIVING 
EQUIPMENT 


о 


The circuit used at 


other part of the circuit without picking up 
high voltage direct current. 

Aerial tuning is easily obtained by means 
of a variable condenser. The grid condenser 
is an air dielectric variable, and is shunted 
by a variable resistance of r,ooo to 8,000 


уранни 
Su 
ы 
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ohms. The transmitting key at the same 
time that it controls the transmitter operates 
a little buzzer which serves as a guide to the 
regularity of the operating. 

The results which have been obtained have 


900000 B 
H T= 


| MICROPHONE 


| FILAMENT CURRENT 


French 8 AÉ. 


been decidedly satisfactory, while the maxi- 
mum output has never been employed. The 
regular transmissions are made with 100 watts 
delivered to the aerial and this gives readable 
signals throughout France, and at very 
considerable distances beyond. 


An  ingenious arrangement for providing 
uniform variable coupling. The feature of the 
design is that the sliding coil holder is 
automatically caused to revolve as it is 


moved away from the fixed coil holder},and a 
position of zero or reversed inductive coupling 
can easily be obtained with a comparatively 
small movement. 
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PRIMARY 


BATTERIES 


SPECIALLY DESIGNED FOR DULL EMITTER VALVES. 


OW that dull emitters are becoming 

more popular with reduced prices, 

the amateur appears to be in 

need of a primary battery capable 
of giving with a reliable degree of certainty 
the necessary continuous supply of current 
to operate his valves. 

The writer has explored the possibility 
of utilising well-known forms of wet batteries 
for this purpose, but without success, 
and it was therefore decided to carry out 
a few experiments, with the object of pro- 
ducing a battery suitable for experimenters’ 
needs. By that it is intended to convey 
that the type of cell to be described is not 
necessarily ideal in its present form of 
development апа therefore suitable for 
general use. 

It was considered that any new form of 
wet battery should have, if possible, the 
following features, t.e., it should be capable 
of giving continuously a comparatively 
heavy current for long periods without 
polarisation—that it should be cheap to 
make up and maintain. 

The simplest form of cell having these 
properties consists of a worn-out Leclanché 
porous pot, а straight-sided 3 b. marmalade 
pot and a tubular zinc element. А small 
modification is required to the porous pot 
and this is effected by carefully chipping 
away the black sealing compound at the 
top. А portion of the enclosed loose carbon 
is then removed to a depth of I} ins, 
leaving, of course, the carbon plate intact. 
The top of the porous pot should now be 
painted with bitumastic solution, ог equal, 
to a depth of 12 ins outside and down to the 
loose carbon inside. 

A zinc element is now required, and is 
so dimensioned as to practically line the 
inside of the jar. Ironmongers sell sheet 
znc which is quite suitable for this purpose 
at 5d. or 6d. per lb. It is not really necessary 
to amalgamate the zinc. It is understood, 
of course, that any connection which is 
soldered to the zinc should be painted over 
with the solution already mentioned to 
prevent corrosion. Similarly, the top edge 


of the outer jar should be painted to и 
creeping of the liquid. 

To put the cell into use, it only remains 
to pour a saturated solution of salammoniac 
into the outer jar and a weak solution of 
copper sulphate into the porous pot, and 
which should not more than thoroughly 
moisten the loose material. When this 
latter operation has been effected, a thin 
layer of copper sulphate crystals should be 
pleced around the carbon plate upon. the 
already moistened loose carbon. It must be 
mentioned that the level of the salammoniac 
solution in the outer jar should .be kept 
just above the bottom edge of the black 
band at the top of the porous pot. 

This simple form of cell will give 0:25 amp. 
at about r:1 volts with ease and without 
polarisation. 

Occasionally, a few crystals of copper 
sulphate should be dropped inside the porous 
pot by way of replenishment, and, at fairly 
lengthy periods, the salammoniac solution 
will require strengthening. 

During the first day or two there may be 
a little diffusion. of the copper sulphate, 
but this is of no importance. 

Intending constructors should note that 
all materials used in connection with this 
battery are common and comparatively 
cheap. Sheet zinc and copper sulphate can 
readily be obtained for 5d. or 6d. per lb. ; sal- 
ammoniac, however, seems to vary con- 
siderably, and the ordinary commercial 
quality will be satisfactory. 

The foregoing instructions are, it is hoped, 
clear, and no difficulty should be experienced 
if they are adhered to. Owing to non- 
portability, cells should be fitted to some 
convenient cupboard, and well insulated 
leads run to the experimenter's table, termin- 
ating with a socket which can easily be 
plugged for use. 

The author is experimenting with an im- 
proved form of wet cell, and hopes to be 
able to give brief particulars of this in some 
future issue of this Journal. 


C. E. W. 
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SUBSTITUTING ALTERNATING CURRENT 
FOR ACCUMULATORS AND DRY BATTERIES. 


The following article is based on the author's talk before a recent informal 
meeting of the Radio Society of Great Britain when he opened a discussion 
on this interesting subject. 


Ву L. F. FocaARTYy, A. M. I. E. E. 


HE substitution of accumulators and 
dry batteries by a supply of energy 
taken from the mains has always 
presented an interesting problem to 
experumenters. Every user of an ac- 
cumulator is conscious of its low efficiency and 
the inconvenience of regular charging, to say nothing 
of the frequent damage to furnishings through 
the. accidental spilling of the acid electrolyte. 

It is fairly safe to say that the popularity and 
more extended use of radio receiving apparatus 
would be greatly increased if practical and economi- 
cal methods were devised for operating them 
direct from the supply mains. 

I propose to outline briefly some of the work 
which has been done in this direction with 
alternating current. 

Briefly, the problem consists of rectifying the 
alternating current, and subsequently smoothing 
it, by means of appropriate electrical circuits, 
comprising inductances and condensers. The recti- 
fication may be obtained by means of mechanical, 
magnetic, chemical, or thermionic devices, all 
of which have some distinctive advantages or 
disadvantages. 

All rectifiers produce a pulsating unidirectional 
current, which may be smoothed out by means 
of a series of inductances and condensers, shown 
in Fig. 1. It can be shown by calculation that a 
certain advantage is to be obtained by utilising 
& number of small condensers and inductances, 
suitably connected, rather than one large one, 
but in practice it is more general to utilise a single 
inductance, comprising two windings, on a common 
closed magnetic circuit core, these two windings 
being shunted by two capacities of suitable value. 


Fig. 1. 


A smoothing circuit for use with 
rectified А.С. 


Doubt has been expressed as to the utility of 
the condenser C,, but I am of the opinion that it 
is useful, because most rectifiers have a fairly 
high impedance, and in consequence the variations 
in potential are considerable in the absence of а 
.condenser connected at Ci. 


The condensers C, and C, are of the paper type, 
employed in large numbers for telephony. Two 
microfarads are usually sufficient with a rectifier 
and smoother intended for & supply of energy to 
a set comprising one or two valves. The inductance 
coil consists of two equal windings, well insulated 
from each other, and each having a value of 8 to 
10 henries. The closed magnetic circuit is built 
up of laminated strips, or stampings, having 
dimensions approximately equal to those used in 
the larger kinds of intervalve transformers. 

The connections to the windings аге made in 
such a way that the magnetic flux, due to the 
currents in each winding, adds together, otherwise 
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Fig. 2. А simple rectifier circutt providing half. 


wave rectification. 


if the current passes through the coils in the op- 
posite manner, the resultant magnetic flux would 
be zero. Mechanical and vibratory rectifiers 
have been tried for this purpose and found unsuit- 
able, as it is almost impossible to completely 
eliminate sparking at the brushes or vibrating 
contacts. On the other hand, the electrolytic 
rectifier has given quite good results. I demon- 
strated a four-valve receiver, operated on rectified 
alternating current, derived from an electrolytic 
rectifier about a year ago. 

It would appear that for very sinall amounts 
of energy the electrolytic rectifier preserves ita 
value indefinitely, which is more than can be ваза 
for it when it. is called upon to deal with twenty 
to thirty watts and upwards. 

For our purpose it is only necessary to utilise 
something of the order of 10 milliamperes at 100 
volts; that is to say, about 1 watt. The simplest 
possible arrangement is that shown in Fig. 2, 
where the rectifier allows one half wave of the com- 
plete alternating current supply to pass, so that the 
rectified supply takes the form of Fig. 3. 

A much superior method is to utilise both half 
waves of the cycle in the well-known way shown 
in Fig. 4. With such an arrangement, operating 
at no load, and on the supposition that the valves 
are 100 per cent. efficient, it is possible to show 
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that the direct current voltage available is twice 
the peak voltage at the terminals of the secondary 
For example: If the secondary gives 100 
volts R.M.S. value, the peak value will be 
100 x «2 = 141 volts, 


but as the direct current voltage is double this 


Fig. 3. 


Wave form of rectified supply. 


value, the pressure existing between the points 
A and B will be 282 volts. This may be verified. 
The t shown in Fig. 4 comprises 
4 transformer whose principle function is to isolate 
the supply mains from the wireless set. The second- 
агу is connected to two valves, each comprising 
ап aluminium wire and a lead plate immersed 
ш a solution of sodium phosphate. 
. It will be seen that the valves are connected 
a Opposition to each other and to the same end 
of the secondary. One valve will therefore allow 
the positive half waves to pass, and the other 
will allow the negative half waves to pass. These 
pulsating voltages will charge up the condensers 
C, and C, to the peak value, and therefore we 


A circuit providing for full-wave 
rectification. 


*hal have available between the points M and N 
twice the maximum voltage, providing always 
that the insulation of the condensers is sufficiently 
good to enable them to retain their charge for a 
period of time equal to that required by the alternat- 
ing current to pass through the complete period. 
A voltmeter of the moving coil type connected 
Across the points A and B will read about 250 volts 
with a rectifier of the kind described, connected 
up in the manner shown and with a secondary 
to give about 100 volts output. 

It is well known that two-electrode thermionic 
valves may be used in exactly the same way, 
except that it is necessary to make provision for 
à filament heating circuit. Valves have the dis- 
advantage of a high internal resistance and their 
life is limited. On the other hand, they make a 
rather neater arrangement than the electrolytic 
valve, and do not requjre attention or chemical 
electrolytes. 
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The necessity of providing for filament heating 
calls for a slight alteration in the arrangements, 
and these are shown in Fig. 5, although, of course, 
this can be simplified where half wave rectification 
is sufficient for the purpose in view. 

Although the majority of listeners to broadcast 
programmes might be prepared to put up with the 
inconvenience of dry batteries which require 
renewal every two or three months, there are but 
few who fail to complain at the troubles brought 
about by the necessity of having filament accumu- 
lators recharged every few days. 

I expect that most of us have experienced the 
annoyance of finding our accumulator running 
down just at the moment when we were particularly 


Fig. 5. A circuit} where provision is made for 
filament heating from the supply mains. 


desirous of hearing some special transmission, 
or demonstrating the unique advantage of our 
pet circuit to an admiring circle of friends. This 
trouble has perhaps been somewhat minimised by 
the introduction of dull emitter valves operated 
from a large dry cell; nevertheless, this arrange- 
ment cannot be regarded as an entirely satisfactory 
solution, such as would result from the operation 
of a set entirely from the supply mains. 

The disturbance produced by heating the fila- 
ments of receiving valves with alternating current 
may be classified under two headings. Firstly, 
the varying voltage introduced into the filament 
plate and the filament grid circuits. Secondly, 
the low thermal inertia of the filament. 

From the diagram, Fig. 6, we can see that the 
common point of the grid plate circuit is connected 


Fig. 6. А circuit using unrectified A.C. for filament 
heating. 
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to the A" extremity of the filament, which we 
shall suppose to be operated at 4:3 R. M. S. volte. 
The potential difference, therefore, between the 
"B" extremity of the filament and the plate will 
vary from 80 minus 4:3 volts to 80 plus 4:3 volts ; 
that is to say, from 74 to 86 volts during one 
complete cycle of the alternating current. This in 
turn produces а variation in the plate current, in 
addition to which we have а further disturbance, 
due to the fact that the grid is alternatively 
connected to the positive and then to the negative 
end of the filament. 


Fig. 7. A circuit due to R. Barthelemy. 


R. Barthelemy patented in the year 1919 
the circuit shown in Fig. 7, with а view to 
overcoming the above-mentioned difficulty. The 
diagram shows that the grid was connected to the 
middle point of the filament is such à way that 
when one half of the filament is positive in respect 
of the common point of connection between the 
plate and filament, the other half would be negative. 

On the assumption that the characteristic curve 
of the valve is a straight line, and that the position 
of the grid and plate is quite symmetrical in respect 
of the middle point of the filament, it would follow 
that the electron emission, and therefore the plate 
current, would remain steady and undisturbed by 
the alternating voltage applied at the terminals of 
the filament. 


Fig. 8. Two alternative methods of obtaining the 


same result as the circuit of Fig. 7. 


The same result can be obtained by either of the 
two methods shown in Fig. 8, which dispenses with 
the necessity of utilising a special valve with a 
connection to its middle point. 

Although this arrangement overcame to а con- 
siderable extent the defects arising from an inter- 
mittent electron emission, it did not overcome the 
defects arising out of the low thermal inertia of the 
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general run of filaments, and in consequence 
receiving apparatus utilising the features described 
were stil troubled with circuit noises when used 
for reception. 

Although with а valve connected in the manner 
shown in Fig. 9, and using reaction it was easily 
possible to set up oscillations, there was а point 
just before the oscillating stage where violent noises 
were produced in the telephones. Even when the 
reaction coil was moved to a point where the 
coupling with the grid coil was insignificant, there 
was still a good deal of distortion present, both in 
the reception of speech and of music. 

It was, however, significant that the distort:on 
appeared in the main to be modulated with a 
periodicity corresponding to that of the alternating 
current supply. АП attempts to eliminate this 
trouble by means of filter circuits proved 
unsuccessful, until it was realised that the trouble 
was due to distortion in the radio frequency circuit. 

A great deal of experimental work has been done, 
particularly in France, in an attempt to discover 
means of overcoming this particular difficulty. 
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Fig. 9. А possible but unsatisfactory arrangement 
discussed in this article. 


The explanation put forward by R. Barthelemy 
appears to me to be the simplest and most 
reasonable, and briefly it is as follows: 

It is well known that when a receiver is on the 
verge of oscillation, it suffices to slightly increase 
the filament temperature to provoke oscillation. 
Whenever, therefore, we use a reaction coil and feed 
alternating current to the filament so that its 
temperature varies slightly as a function of time, 
we have the conditions roughly set out in Fig. 10, 
where each increase in filament temperature pro- 
duces high frequency oscillations. It is easily 
possible to adjust the degree of reaction so that the 
oscillations are produced at the moment of 
maximum heating, and cease when the temperature 
is lowest. On the basis of this reasoning it is not 
difficult to see that we can produce trains of 
interrupted oscillations, and a telephone included 
in the circuit will give evidence of the effect by 
producing a beat each time the oscillations are 
interrupted ; that is to say, with a frequency of 
double that of the alternating current supply. 
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It is possible to carry this line of argument а 
stage further, because the voltage of the alternating 
current mains does not remain rigorously constant, 
80 that in addition to the variations due to the 
normal alternating current cycle we may have 
complications due to а variation in the voltage of 
the supply, with the result that the conditions 
shown in Fig. 11 are produced. 

This diagram shows that the oscillations start as 
soon as а certain degree of filament temperature is 
attained, and cease whenever the temperature 
falls below that value. There are therefore intervals 
t; t, ©, when the oscillations are no longer a 
function of the frequency of the supply, but become 
of longer or shorter period owing to variations in 
the voltage available. For this reason the distortion 
and other noises heard in the telephone during 
reception appear very irregular. 

If we loosen the coupling of the reaction coil 
so as to get well away from the oscillation point 
we can · minimise the distortion, but some will still 
remain, due entirely to variation in filament 
temperature, for the degree of amplification is very 
sensitive to filament temperature, and will be 


Fig. 10. 


greatest at those instants when the main's voltage 
is greatest, a8 compared to the amplification at 
periods when the supply voltage is at a minimum. 
It is possible to overcome this particular difficulty 
by dispensing entirely with reaction, but it is then 
necessary to use а larger number of valves, when 
we replace our original difficulty by others. Various 
methods of overcoming the lack of thermal inertia 
have been attempted. They comprise the use of 
high frequency current for filament heating, or 
alternatively valves with several symmetrical 
filaments operated on two or three phase supplies. 
All these arrangements involve additional complica- 
tions, which render them unsuitable for adoption 
in the great majority of cases. 

Some few years ago the firm of Ducretet intro- 
duced a valve which, whilst similar to the ordinary 
Type R, was equipped with a much thicker filament, 
taking about 24 amperes at 2-3 volts, of which only 
about 1-6 volte were available at the terminals of 
the filament, the remainder being absorbed by the 
resistance of the various internal connections. This 
feature of low voltage drop in the filament is not a 
disadvantage, as the degree of amplification is 
thereby increased. 

With these thick filament valves the character- 
istic distortion and noise, when near the oscillation 
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point, is almost eliminated, and would not in any 
case be audible when the reception is made with a 
loud speaker, although a slight trace could be 
heard with sensitive headphones. These valves 


have another advantage in that their durability 
greatly exceeds that of the ordinary valves, and 
the life may amount to several thousand hours. 
A heavier current at a low voltage does not 
constitute а drawback, as the lamp, being operated 
from alternating current, it is easily poesible to 
provide a suitable winding on the transformer for 
that purpose. Fig. 12 gives some idea of the 
characteristic curve of one of these special valves 
with а plate voltage of 160. 1t will be seen that, 
apart from considerable amplifying power, the 
valve has а high internal impedance, which is oí 
considerable interest when it is desired to use 
these valves with any form of rectifier having poor 
regulation, or, jn other words, which have a high 
voltage drop, and can therefore only give a limited 
output, as, for example, two-electrode valves or 
chemical rectifiers. The particular feature referred 


Fig. 12. Characteristic curve of a specially designed 
valve employing a heavy filament. 


to must be kept in mind in designing transformers 
and other apparatus used for the purpose of supply- 
ing energy to them. 

lt is possible to say a good deal more on this 
subject, particularly in regard to the design of 
receiving sets and amplifiers operating with rectified 
current from the A.C. supply. 
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PATENTS 


AND 


Means for Eliminating Disturbing 
Electrical Oscillations.* 

It has already been proposed to employ 
for this purpose an additional coupled circuit. 
Thus a detector circuit subject to undesired 
oscillations received from an aerial through 
the ordinary coupled circuit may be freed 
from these oscillations by the employment 
of an additional coupled circuit, which is 
highly damped, and which is out of tune 
with the desired frequency, while the ordinary 
coupling circuit is slightly damped and only 
slightly out of tune. According to this 
invention, the ordinary coupled circuit and 
the additional circuit are not coupled directly 
to the detector circuit or to an amplifier 
preceding the detector circuit, but by means 


of a réactionless coupling through a three- 


electrode valve. 

А diagram of the invention is shown 
in Fig. т. A is the aerial circuit, and 
S the ordinary coupled circuit, which is 


Fig. 1. 


slightly detuned from the waves it is desired 
to receive, and is of low damping. H isa 
coupled circuit, which is much out of tune 
with the desired waves, and includes an 


* British Patent No. 206,838, by Gesellschaft für 
Drahtlose Telegraphie. 
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ohmic resistance O, so that this circuit is of 
high damping. V is the input circuit of the 
high frequency amplifier. The two circuits 
H, S, are coupled to the circuit V through a 
valve R, so that it is not the high frequency 
amplifier circuit, but the grid circuit of the 
valve R which is thereby de-coupled. 


Variable Condensers. 
Instead of separating the plates of a 
variable condenser with spacing washers it 


М у SRNNNNNNNNNNNNNNNN 
К LU 
— Y ———— hy . 


Fig. 2. 


is proposed“ to construct the condenser of 
specially prepared plates, as shown in Fig. 2. 
The condenser is built up of two sets of 
substantially semi-circular plates, astationary 
set I and a rotating set 2, the plates of the 
two sets being interleaved and relatively 
movable. All the plates are identical with 
one another. 


* British Patent No. 212,205, by the British 
Thomson Houston Co. 
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It will be seen that the plates are pressed 
to provide an opening 3 to receive the 
ing rod 8 or the centre spindle, and 
portions 4 which extend the same amount 
from both sides of the plate. This construc- 
tion permits quick assembly and accurate 
spacing of the plates is assured. 


Improvements in Valves. 

No doubt many readers will have wondered 
why valves are not provided with more than 
one filament. A patent* has been taken out 
covering the use of an additional filament 
or filaments in close proximity to the usual 
one, so that in the event of one filament 
being broken, the second or remaining fila- 
ment may be brought into use. An arrange- 
ment is described for switching in the 
desired filament. It is pointed out that in 
the event of the emission obtainable from 
one filament being insufficient, the other 
filaments may be connected in parallel to 
increase the emission. . 
Crystal Detectors. 

To reduce the difficulty of finding sensitive 
spots on a crystal detector of the ordinary 
wire contact type, and the liability of the 
adjustment to be easily upset by vibration 
or shock, it is proposedf to construct the 
detector as indicated in the sketches of 
Figs. 3A and 3B. Fig. 3A is a vertical 
cross-section, and Fig. 3B an end view. 


The contacts 1 and 2 are concave, or dished, 
and roughened on their inner surfaces, and 
threaded to engage the internally threaded 
spacing ring of insulating material 3. The 
contacts and spacing ring are mounted 


* British Patent No. 211,940, by G. E. Stubbs, 
E. S. Brown and F. Warner. 
+ British Patent No. 212,076, by M. Billington. 
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between the metal supports 6, fastened to 
the base 7. 

In operation it is only necessary to turn 
the assembly between the metal supports 
so as to cause the crystal 4 to roll or turn 
until a position of the desired sensitiveness 
is found. 


Inductance Coils. 

To reduce dead end effects it is proposed* 
to construct an inductance in sections, each 
section being divided into two elements. 
The sections need not be equal, but the 
elements of each section are approximately 
equal. Connections are taken from the ends 
of the sections and elements to the contacts 
of a switch to connect up the elements in the 
following consecutive arrangements. 

First, to connect the two elements of the 
first section in series assisting one another, 
and to connect the two elements of each 
remaining section in parallel and opposing 
one another. Secondly, to connect the four 


elements of the first two sections in series . 


assisting one another, and to connect the 
two elements of each remaining section in 
parallel and opposing one another. And so 
on for any number of sections. 
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One arrangement is sketched in Fig. 4, 
where 5 is a barrel switch, carrying contacts 
represented by black dots, rotatable on an 
axis 6. The coils І, 2, 3 and 4, are connected 
to contact springs ; AA, BB, and CC, indicate 
the lead connections from the inductance. 
The contacts are connected by the wires as 
shown. It will be- seen that when the first 
row of contacts press against the contact 
springs, coils I are connected in series and 
the remainder in parallel; as the switch is 
turned to another position more coils are 
connected in series, as may be readily seen 
from the sketch. 


* British Patent No. 211,553, by H. P. T. Lefroy. 


170 


THE WIRELESS WORLD AND RADIO REVIEW 


May 7. 1924 


REPORT OF THE PROCEEDINGS OF THE 


PRELIMINARY CONFERENCE FOR AN INTER- 


NATIONAL AGREEMENT ON 


WIRELESS 


TELEPHONY. 


(GENEVA : APRIL, 


HE Conference was formally opened in 
the Salon of the Palais Eynard, Geneva, 
on Tuesday, April 22nd, 1924, and was 
attended by official representatives of 
thirty-nine wireless telegraphy and 
‘telephony companies, societies, stat ions and 
administrations in seven countries. 

M. Mussard, Minister of Education of the Republic 
of Geneva, welcomed the delegates on behalf of the 
Republic. He reminded them of the great Wireless 
Telephony Exhibition to be held at Geneva at the 
end of May, 1924, and said that this Exhibition was 
eagerly awaited by those interested in the subject. 

In the name of the Geneva Government, he 
welcomed the Conference, and expressed the hope 
that it would find means of facilitating the more 
general and even more successful use of wireless 
telephony throughout the world. 


M. Maurice Rambert, President of the Swiss 
Radio-Electric So: iety, and delegate of the Romande 
Radiophone Society (stations of Geneva and 
Lausanne), explained the aims of the Preliminary 
Conference. 


Wireless telephony was one of the most marvellous 
inventions of our time, because, quite apart from 
its own utility, it had established proof that the 
ether could be used as a vehicle for other agents of 
nature than light. It is probably the first step 
in a real scientific revolution, since we had now at 
our command a means of communication which 
enabled us to encircle the earth seven times in one 
second. 

Wireless telephony had necessarily developed 
very quickly, but now, in order that its develop- 
ment might procced, it had become necessary to 
take certain steps, because on their way through 
the ether the Hertzian waves met with numerous 
obstacles. Some of these obstacles were due to 
natural causes and were difficult to remove, but. 
the majority of them arose from wireless telegraphv 
itself. 


In fact, in all countries the telegraphic admini- 
strations had been slow to grasp the new invention. 
Moreover, the celebrated experiments of Signor 
Marconi had shown them what part they could 
play, and they were little disposed to yield a place 
to the intruder which had had the audacity to come 
poaching on their preserved ground. It could be 
asserted that 80 per cent. of the crackling, whistling 
and howling which interfered with the reception of 
wireless telephony was due to powerful damped 
wave transmissions. Among the latter the most 
undesirable were undoubtedly those of ships 
which came precisely in the range of short waves 
that appeared to give the most interesting results 
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in wireless telephony. Morse is. in fact, the real 
béte-noir of the listener-in, and it appeared to 
the organisers of the Conference to be desirable 
that a Preliminary Conference should be called at 
the earliest moment to discuss practical means of 
arriving at an understanding in the general interest. 
It was also thought that Geneva, which tends to 
become a centre of internationalism, was best fitted 
for this first interchange of ideas, and the readi- 
ness with which replies came from everywhere to 
the invitations proved that the orgarie s were 
not mistaken. On behalf of the organisers of the 
Conference, M. Rambert invited those present to 
discuss the question of tho regulation of wave- 
lengths and to formulate resolutions to give 
xpression to the conclusions arrived at, and 
proposed that M. J. R. G. Isbrucker, engineer of 
the Bell Telephone Manufacturing Company, and 
delegate of the Netherlands Radio Telephony 
Association, of the Netherlands Scientific Societv 
for Radio Research, and of the Vas Diaz Press News 
Radio Station in Amsterdam, be elected President 
of the Conference. 

M. Isbrucker, having been elected unanimously, 
took the chair, and thanked the Conference for the 
honour conferred upon them. He traced the 
evolution of wireless telephony, pointing out that 
telegraphy was the parent of telephony. 

When wavelengths were originally allotted 
internationally, no one foresaw the rapid introduc- 
tion of wireless telephony on a vast scale, and there. 
fore telegraphy was at present greatly interfering 
with the good reception of telephony. 

M. Isbrucker felt that the present Conference 
would prove to be the first step towards the solution 
of the great question of wavelengths, and con- 
gratulated the organisers on their initiative. 

M. Haas. Director of the Communications Section 
of the League of Nations, announced that the 
special sub-committee elected by the Communica- 
tions Section of the League of Nations to study the 
question of wireless telepraphy had also come to 
the conclusion that it was necessary to call an 
interstate conference to revise the London Con- 
vention of 1912 in many respects. The present 
rapid spread of wireless telephony made it desirable 
that this should also appear on the agenda, and 
therefore the League of Nations would be pleased 
to receive the suggestions and wishes of the 
Preliminary Conference, which represented specialist 
opinion. In this way a practical link would be 
set up between private endeavours and the always 
slower official ones. 

One after another, M. Edmonds (representative 
ot The Wireless World and Radio Review, 
London) M. Saggior: (President of tho 
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Padua Radio Club and Delegate ої the 
Radio Societa Lombarda), M. Pitlik (Com- 
missioner of the Ministry of Commerce of 
the Republic of Czecho Slovakia and delegate 
of the Radioslavia Company) M. Kreuz 
(delezate of the Sudwestdeutscher Rundfunkdienst 
Aktien Gesellschaft, Frankfort Station), M. Scholze 
(Engineer delegate of the Radio Section of the 
Reichenberg Fair) explained the position, the 
progress and the diffieulties of wireless telephony 
and broadcasting in their respective countries, and 
agreed that difficulties could only be overcome by 
international agreement. The resolutions of the 
Conference would be very usefül in creating public 
opinion with & view to inducing the governments 
to move in the matter. 

M. Reut, President of the Geneva Section of the 
Swiss Radio Club, presented a proposal which 
might serve as a basis for discussion, and earnestly 
pleaded the rights of amateurs, whose experimental 
work had done so much for the progress of wireless 
telephony. 

An interesting and vigorous discussion followed, 
in which M. Chaponniére (representative of the 
Marconi Company), M. Rambal (Vice-President of 
the Swiss Radio Club), Dr. Merz (Director of 
La Radio, Berne), and others took part, and 
eventually the following resolution was accepted 
unanimously :— 

The Preliminary Conference for an Inter- 
national Agreement on Wireless Telephony met 
in Geneva, April 22nd and 23rd, 1924. 

Realising that the London Convention of 1912 
and the Washington Agreement of 1920 no longer 
suffice, and contain important deficiencies in 
view of the present spread of wireless telegraphy— 

“xpresses the desire that a new interstate 
conference should be called in the near future to 
remedy these deficiencies and to give to wireless 
telephony the opportunity to develop as freely 
as possible in the interests of world-wide popular 
culture and general education, and recommends— 

(1) That certain ranges of wavelengths be 
exclusively reserved for wireless telephony 
transmission, and that these be rigidly differen- 
tiated from the ranges allotted to wireless 
telegraphy. 

(2) That in view of the important contribution 
by amateurs to the development and progress of 
wireless telephony, their rights be taken into 
consideration and certain ranges be reserved for 
their experimentation. 

(3) That the use of non-continuous damped 
waves be reserved exclusively for marine danger 
signals and for time signals. 

Requests the League of Nations and the 
Universal Telegraph Union to do all in their 
power to hasten the meeting of the necessary 
Conference—if possible world-wide, if not at least 
European. 

Urges all radio organisations to interest public 
opinion on the subject, and to address petitions 
to their-governments requesting them to intervene 
in Geneva and in Berne to bring about the 
Conference. 

M. Rambert promised the Conference that the 
resolution should be conveyed to the Communica- 
tions Section of the League of Nations, whose 
delegate (M. Haas) was present, and whose Sub- 
Committee on Wireless Telegraphy had already 
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been instructed to consider the possibilities of 
calling an interstate conference on wireless 
telegraphy. 

The resolution shou!d also be conveyed to the 
Universal Telegraph Union in Berne with the 
suggestion that it :hould take some step or other 
in the same direction. 

On the other hand, there had recently been 
formed in Paris an International Jurist Committee 
with the object of studying the questions raised by 
wireless in connection with public and private rights. 
This committee, which will carry on activities in 
all countries, has already a Swiss section with 
several members, of whom М. Pittard and 
M. Edmond Privat figured in the organisers of the 
Conference. This committee will be called upon 
to play an important part in the solution of the 
question just discussed by the Conference. There 
was also the International Federation of Amateurs, 
which incorporated a large number of radio societies. 
A proposal had now been put forward by M. Privat, 
one of the members of the Swiss Committee on the 
Regulation of Wavelengths, that an international 
organisation of broadcasting stations should be 
formed to exchange time tables and to protect 
common interests. 

In the discussion on this question M. Privat, 
M. Kreuz (delegate of the Frankfort Station), 
several engineers, viz., Messrs. Сһароппіёге, 
Stromboli, Leonello Boni, Rambal, Scholze and 
others, took part. At the conclusion of the 
discussion the following resolution was passed :— 


The Conference commissions its officers to 
form a provisional executive committee to carry 
on the work for an International Agreement on 
Wireless Telephony, and to keep in touch with 
transmitting stations, companies and radio 
magazines, with a centre at Geneva, the seat of 
the League of Nations. 


M. Isbrucker, in the chair, notified the Conference 
that the next question on the agenda was that of an 
auxiliary language for international broadcasting, 
and summarised the need for such a language. 

An interesting discussion took place, when many 
speakers ‘supported the proposal for the adoption 
of Esperanto. 

M. Leonello Boni, President of the Italian Radio- 
Communications Society, and Colonel Hilfiker, 
Chief of Staff of the Engineering Section of the 
Swiss Army, neither of whom had had any previous 
acquaintance with the language, remarked that the 
delegates speaking Esperanto were evidently able to 
use the language quite fluently and freely in 
discussion, and they approved of the more regular 
and general use of Esperanto for the purposes of 
wireless telephony. 

M. Edmonds explained that he could foresee | 
some difficulty in arranging the regular transmission 
in Esperanto from Great Britain for the benefit of 
listeners-in abroad, owing to the necessity of 
maintaining programmes for those whose licence 
fees contributed towards the cost of broadcasting. 

Letters were read from radio organisations in 
Czecho Slovakia, France, Germany, Great Britain 
and Italy, who were unable to send delegates, but 
who approved the idea of regular transmission in 
Esperanto of news, etc. 

After some further discussion the following 
resolution was passed unanimously ;— 
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The Preliminary Conference for an Inter- 
national Agreement on Wireless Telephony, met 
in Geneva, April 22nd and 23rd, 1924. 

Realising that wireless telephony carries the 
human voice across all frontiers and meets the 
obstacle of the diversity of tongues— 

Considers the auxiliary use of an international 
language urgently necessary for such broad- 
casting as is destined for other countries. 

Congratulates the broadcasting stations which 
have already commenced broadcasting in 
Esperanto, both in Europe and America, or which 
have arranged for the transmission of lessons in 
that language. and 

Recommends to all broadcasting stations that 
they arrange for regular broadcasting in Esperanto 
at least once a week at а fixed hour on ап agreed 
day, and so far as possible arrange for the trans- 
mission of Esperanto lessons because the language 
has been shown to be easy to learn, clearly 
audible, and has already spread to a considerable 
extent among listeners-in of all countries. 


An interesting and instructive discussion took 
place on the question of the compilation of an 
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international technical dictionary for wireless 
telephony. 

At the conclusion of the discussion the following 
resolution was moved by M. Privat, seconded hy 
M. Edmonds, and carried unanimously :— 

The Conference recognises the work already 
done by the Internacia Radio Asocio, whose 
President is M. Corret in Paris, and requests that 
body to hasten the preparation of the technical 
vocabulary for wireless telegraphy and telephony 
in agreement with the Esperantist Academy. 

M. Grenkamp, & Polish member of the public 
present, asked for permission to complain to the 
Conference that in several states, including Poland, 
decrees forbade absolutely all private use of wireless 
telephony even for mere private listening · in. 
He himself, until his visit to Geneva, had never 
even seen an ordinary receiving set. 

At the request of M. Grenkamp, the Conference 
carried the following final resolution with accla- 
mation: 

The Conference expresses the desire that the 
several states which stil forbid the use oí 
wireless telephony should reconsider their decisions 
and permit amateur receiving apparatus. 


CORRESPONDENCE. 


Galvanometer Tests with Crystal Sets. 
To the Editor of THE WIRELESS WORLD AND 
Rapvio Review. 

SIR, —I note that Mr. H. E. Adshead, in your 
issue of March 12th, makes use of the No. 375 
Weston Galvanometer but fails to get an aerial 
reading when using it in the telephone circuit of а 
crystal receiver. Itmay be of interest to state that 
I habitually use one of these excellent little instru- 
ments in the way he mentions аз а means of deter- 
roining the exact tuning point of crystal detector 
sets, also for comparing the relative values of 
crystal combinations of various types as I find this 
method far more reliable than using the telephones 
alone. 

As I am situated only about one mile from 6 BM, 
I &m able to obtain perhaps rather phenomenal 
. results, using а small and well screened single-wire 
aerial only 40 feet long and approximately 32 feet 
high. 

The power wave from 6BM causes a steady 
deflection of about 10 degrees on the instrument 
scale and with 8,000 ohm Sullivan headset in series 
of approximately 8-5 degrees. 

It is most interesting to study the modulation 
effects whilst wearing the telephones and watching 
the needle at the same time. Sopranos and cornets 
exercise the greatest effects, about 2:5°, as do also 
certain notes at the opposite end of the scale, 
notably kettle-drums. Some notes which аге 
almost beyond the range of audibility in the ’phones 
cause а great amount of perturbation on the part 
of the needle, whilst other notes which strike the 
ear as being either harsh or shrill, as the case may 
be, apparently have little or no effect on the steady 
deflection produced by the carrier wave. 

The instrument in question is rated at 20-25 
micro-amperes for each scale deflection (1 mm.) 
and has а resistance of approximately 30 ohms, 
so I thi::X the readings to be fairly satisfactory for 


such a short and low aerial. With a two-crystal 
combination with which I am at present experi- 
menting I can get even higher readings under 
favourable conditions. Improvements in tuning and 
in detector efficiency may thus be resolved into 
measurable quantities. Personally I. have learnt 
much about crystals in this way. 
г: PERCIVAL J. PARMITER. 
Bournemouth. 
April 19th, 1924. 


(Editorial Note. Fuller reference to this interesting 
subject was made in the article in our last issue, J by 
Mr. F. M. Colebrook, B.Sc., in which the same 
method of determining the best tuning points in 
crystal receivers was recommended.) 


A New Dual Circuit. 
To the Editor of THE WIRELESS WORLD AND 
Rapio REVIEW. 


SiR,—In the issue of The Wireless World and | 


Radio Review of November "th, 1923, particulars 
were given of a dual circuit, accompanied by 
theoretical and practical diagrams, by James 
Strachan, F.Inst.P. 

I have built this set and find that the circu 
is much to be recommended, as after a little 
practice, all broadcasting stations can be tuned 
in easily. I am situated 20 miles from the local 
broadcasting station, and can cut it out without 
difficulty when tuning in any other distant station. 
I find on the wiring diagram, however, that the 
leads to the coil C should be reversed. 

I repeat that anyone wishing to build & one-valve 
set to get ell stations with good results should try 
this circuit, using the best components only. 
I have every confidence in recommending it. 

E. RowErLr. 

Wall-on-Tyne, 

Northumberland. 
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A SIMPLE DIRECT-READING SET FOR 
MEASURING CAPACITY. 


HE recent description of capacity 

measuring brought to mind a 

simple adaptation, by the writer, 

of the Wheatstone bridge, which 
was used for many years for measuring 
condensers. 


THE APPARATUS. | 

The set consisted of two condensers B, 
of any value from о:оот to o-or mfd. These 
should be as nearly equal as possible, but 
to balance the circuit when working, a small 
variable condenser C, is shunted across one 
of them. X is the capacity to be measured. 
5 is the standard variable condenser, on 
which the values of X are read directlv. 
P is a pair of headphones. 

The set is connected to the make and 
break of a small buzzer, to which is connected 
a battery and switch. 


BALANCING THE SET. 

To balance the set, switch on the buzzer, 
when a hum will be heard in the telephones. 
The standard S, should be placed at 0°, 
and condenser X removed. Then, by moving 
the condenser C in or out, the hum in the 
telephones will die away. When this happens, 
the set is balanced, and ready to measure 
the condenser connected at X. 

If the condenser C does not balance out, 
it should be connected to the other fixed 
value condenser. 


MEASURING. 

Now, by connecting up the condenser X, 
and turning the handle of the variable S, 
the hum in thë telephones will gradually 
disappear. А little practice will enable 
tbe pointer to be adjusted to the centre of 
the space where there is no sound heard. 
The value on the scale of S is then the value 
of the capacity of X. This, of course, only 
applies to condensers of capacity under the 
maximum value of S. 


INCREASING THE RANGE. 

The range of the set may be increased bv 
measuring any block condenser at X, and 
then connecting it to the terminals of S. As 
many of these may be used as required to 
balance out the value of X. Also a switch 


` 


may be used to connect extra condensers 
in parallel with S as required. The value of 
X in this case will be the values of S and 
the extra condensers used, added together. 

A short circuit at X will be recognised 
by the loud hum heard in the telephones. 


PRINCIPLE OF WORKING. 

When the potential from the buzzer is 
applied to X S and BB, the current takes 
a path through X S, and down through 
B B back to the buzzer. Since the telephones 
are joined across the centre of the circuits, 
as in a Wheatstone bridge, the current 
flowing when the set is balanced is the same 
at both ends of the telephones. Consequently 
no difference of potential is set up across 
them and the buzz practically disappears. 
When the set is unbalanced, more current 
flows through one side than through the 
other, which causes a buzz in the telephones. 
The strength of the signal heard indicates 
the amount of variation in the capacity 
of X and S. 


This method is quite accurate enough for 
ordinary purposes, and the sensitivity de- 
pends on the value of the voltage applied 
from the make and break of the buzzer. 

It is possible that even when balanced 
a slight hum will be heard, due to leakage, 
but this will not affect the working. 

To measure very small condensers it 
will probably be better to connect some 
known condenser of medium size in parallel 
with it, measuring the two together. By 
taking away the known value the difference 


will be the result required. 
R.G. H.C. 
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A press campaign has been opened in 
Switzerland against tbe widespread inter- 
ference which is seriously affecting broad- 
cast reception. 

s La * 


A broadcasting station is being erected 
ia Copenhagen to operate on a power of 
one kilowatt. 

LÀ s LÀ e 


Wireless is included in the trades to 
which boy recruits in the Royal Air Force 
are to be apprenticed. 


Radiola its Name. 

* Radiola " transmissions, as such, 
have now ceased, the well-known 1,780 
metre station being re-named ‘ Radio 
Paris." A number of provincial stations 
controlled by the same company will be 
known as “Radio Nice, Radio 
Marseille, Radio Bordeaux," etc. 


New Time Signal Service. 

A new high-power wireless station has 
been completed at Saigon, French Indo- 
China, which will work direct with 
Bordeaux, a distance of 6,000 miles. It 
is pro to organise this new station 
for a full daily programme of time signals 
on the same lines as the Eiffel Tower 
service; at present rhythmic (or vernier) 
signals only are being transmitted daily. 
We learn from Ihe Radio Service 
Bulletin that it has been reported that 
this station is part of a network of 
stations in Europe, America and the Far 
East, which shall eventually form part 
of the Saigon-Bordcaux system. Fifteen 
such stations are contemplated in Indo- 
China, fifteen in Europe, and two in 
America. 


Lyngby’s Ten Kilowatts. 

A Copenhagen correspondent, Mr. V. A. 
Ramsiug (7 KA), suggests that the 
transmissions from Lyngby should be 
easily heard in England, considering the 
power employed. Lyngby uses a Poulsen 
arc transmitter of 10 kilowatts, and has 
been heard in Scotland. In addition to 
the daily programmes between 8.30 and 

.45 p.m., the station transmits a concert 
tween 8 and g p.m. on Sundays, on the 
same wavelength, viz., 2,400 metres. 


8.0.8. ? 

А mysterious transinission of the S.O.S, 
call on 120 metres is reported by Mr. 
D. B. Knock (6 XG). 

While DX recording at 10.55 p.m. on 
April 25th, Mr. Knock was surprised to 
hear the distress call on this low wave- 
length. The signal was C.W., at times 
very strong, but with marked periods of 
fading, and the note sound slightly 
like rectified A.C., as the C.W. was not 
quite pure. The call terminated with a 
long dash. Did any other reader intercept 
the call ? 


Danish Amateur Seeks Tests. 

Mr. Borge Jorgensen (7 BJ), of Brandes 
Allé 8, Copenhagen, V, states that. he 
would be glad to arrange tests with 
British amateur transmitters. 


Cinema Broadcasting Experiment. 

A successful broadcasting experiment 
in connection with two well-known 
London cinemas was. carried out: on 
Monday, April 28th. 


Music played Da band of 25 performers 
pherd 


to a film at the 's Bush Pavilion 
was broadcast from 2 LO and received on 
a loud speaker at the Shaftesbury 
Pavilion, Where it accompanied the same 
film from start to finish. It is believed 
that this is the first occasion on which a 
single orchestra has accompanied the same 
film in different theatres. 


Frame Reception of High Power Stations. 

The advent of broadcasting and many 
other transmissions on орнау 
short wavelengths has probably diminished 
the number of amateurs who make a 
practice of intercepting the long distance 
stations operating on  *''fivc-figure " 
wavelengths, 

It is interesting, therefore, to receive a 
report from a Dutch experimenter, Mr. 
Robert Wunder, who regularly receives 
the following high-power stations :— 
Peking XYZ |5020 metres), Saigon, 
French Indo-China, (15,700 metres), 
Malabar, Dutch E. Indies (7,500, 13,500 
and 15,600 metres), Monte-Grande, 
Argentina, LPZ (12,500 and 16,600 metres) 
and also Hawaii, KGI and KIE (16,300 
and 17,000 metres). 

Our correspondent uses a 7-foot frame 
aerial with detector and one L.F. valve, 
and separate heterodyne. It is interesting 
to note that in receiving Hawaii the 
frame is directional to the North Pole, 
which lies iu a straight linc drawn from 
Holland to Hawaii. 


Another Ether Poacher ? 

The misuse of his call sign, 2 KG, by 
another transmitter is suspected by Mr. 
A. E. Hay, who is at present operating 
on board ship. A number of reports on 
the excellence of his transmissions have 
been received by Mr. Hay in spite of the 
fact that for some time past his absence 
at sea has precluded transmissions from 
his station at Aberdare, South Wales. 

It is significant that the reports, for 
the most part, emanate from the London 
area. Information regarding transmis- 
sions from any station fising this call sign 
will be welcomed. 


The Radio Society's Badge. 

A great many entries have been received 
in connection with the competition 
arranged by the Radio Society of Great 
Britain in which a prize of /s is offered 
for the best suggestion or design for a 
badge symbolising wireless and capable of 
use as the emblem of the Society. In 
the hope that суеп more ideas may be 
submitted, the term of the competition 
will be extended another month, thc 
closing date being Ma Ist. Entries 
should be addressed to the Radio Society 
Wa Britain, 53, Victoria Street, 
S.W.1. 


The stringent regulations which have 
hitherto handicapped private wireless 
reception in Italy are now removed, and 
a receiving licence may now be 

for 40 lires. It is believed that the 
country is on the eve of a radio boom. 


Rew Conductor at 2 LO. 

An interesting appointment at 2 LO 
is that of Mr. Dan Godfrey as musical 
director of the station and conductor of 
the orchestra. Mr. Godfrey comes direct 
from the Manchester station, where his 
admirable work in a similar capacity 
has earned high praise. 

Mr. L. Stanton Jeffries remains musical 
director of the B.B.C. 


Berlin Radio Classes. с 
German zeal for radio progress is 
illustrated by the institution of a wireless 
course at one of the principal scbools in 
Berlin. Tuition covers both the con- 
struction and operation of apparatus, 
and it is stated that the classes have 
attracted many pupils of the fair sex 
who intend to make radio their career. 


in Mexico. 
Although, according to estimates, there 
are only one hundred wireless receivers 
in Tampico, this select little company 
has the choice of two broadcasting stations, 
which are operated by local compauics. 
Radio transmitters up to 20 watts 
capacity are permitt throughout thc 
Republic of Mexico for a fee of $2.50 
per annum. 


Trans-Pacific Wireless Experiments. 
Canadian interest in the Imperial 
Wireless scheme has been revived by the 
news that Commander E. C. Watson, 
representing the Pacific Cable Board and 
the British Post Office, has been conduct- 
ing experiments from the Coast of British 
Colombia to Australia via Fanning 
Island, with considerable success. 


Broadcast transmissions are now tnore or 
less regular from the Madrid School of 
Posts and Telegraphs, Programmes are 
at present broadcast on Sundays, between 
6 and 8 p.m. on 480 metres, and listeners 
report that the modulation is exceptionally 
good. Transmissions consist of lectures, 
concerts, dance music and gramophone 
records. 


Brussels Station's Reduced Wavelength. 

The Brussels (* Radio Electrique ”) 
Broadcasting Station is shortly to lower 
its wavelength from 460 to about 250 
metres, at the request of Telegraph 
Administration, savs La T.S.F. M ne. 

The wisdom of using such a short 
wavelength is doubtful and it is likelv 
that the general public will experience 
difhculty in adapting their sets to the 
change. 

Transmissions will probably be sus- 
pended for a few days while the necessary 
alterations are made at the station. 
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German Wireless for Chile ? 

The Siemens-Schuckert Company of 
Berlin has applied to the Chilean Govern- 
ment to be allowed to erect a svstem of 
eleven wireless stations in the republic, 
the stations to be of the Telefunken type 
and to cost $1,385,000 (gold). The stations 
would range in power from two to five 
kilowatts. 

At present radio stations in the Republic 
are of the Marconi type and are operated 
by the Chilean Naval Department. 
Public disapproval has been expressed 
regarding the proposed change from British 
to German type, but as the Chilcan 
Ministry is changed so frequently, it is 
not improbable that the concession 
may be deferred, or, if granted, 
subsequently cancelled. 


Radio Hopes in Turkey. 

At present there is no demand for 
radio apparatus in Turkey, no official 
steps having been taken towards 
the establishment of broadcasting. 

German radio manufacturers 
have, however, applied for a 
<oncession for the purpose of 
erecting a low-power broad- 
«asting station at Constantinople. 

in India. 

The first private wireless trans- 
mitting licence has been issued 
by the Government of India, 
says “The Radio Service 
Bulletin." This licence has been 
granted to the Radio Club of 
Bengal and is for both trans- 
mission and reception, but under 
the terms of the licence the Club 
ris only allowed to transmit 
weather reports, concertS and 
lectures, and is specifically ex- 
cluded trom ыбы ерт items 


ot news. 
Japanese Plans. 
Ihe Japanese vernment 


has introduced a bill regulating 
broadcasting. limitations are 
placed on the power to be used 
a'd a definite band of wave- 
le gths has been allotted. It is 
understood that the licence 
regulations are rather stringent. 


Radio in Schools. 

In the course of an interesting 
talk from 2L0 on Thursday, 
May ist. Mr. R. J. Hibberd, 
M.Inst.R.E., F. R. S. A., described 
how he had applied radio in his 
own school. Mr. Hibberd is 
Honorary Secretary of the Schools 
Radio Society. 

" The course commenced by 
teaching the fundamental 
Principles of electricity and 
magnetism," said Mr. Hibberd, 
" and as often as possible their 
relation to wireless was introduced 
and emphasised. At the same time the 
«hildren were learning the Morse 
«ode as voluntary homework. In 
order to allow the pupils to under- 
stand fully the practical side of the 
subject, I permitted them to construct 

r my guidance, as much of the 
apparatus as possible. For example, the 
msulators were made from old bicycle 
tyres, the steel blades for the crystal 
detectors consisted of discarded safety 
razor blades. At the woodwork class 
boys made stands for the inductance coils 
and other necessary woodwork. It can 
be fully realised that the first receiving 
set constructed was very crude in appear- 
ance, but none the less efficient. 

" Picking up signals from stations 
throughout the world cultivates concentra- 
tion of a very high order, besides training 
th memory and making the brain alert. 

In tbe physical and political geograpny 
lessons I have found that radio has un- 


limited scope. Two pupils are detailed 
each day to take the wireless weather 
reports in Morse from the Air Ministry. 
These reports are fixed to a chart which 
the pupils have specially designed for the 
purpose and on which is also a blank map 
of the British Isles. The pupils mark on 
the map all the meteorological observa- 
tions received such as anti-cyclones, etc. 
Each day, in the geography lessons, 
this report is read, and fully discussed as 
to cause and effect. 

" During wireless reception there is 
always keen competition as to who can 
receive the most distant stations. Their 
location and approximate distance from 
the British Isles are Jearnt from the 
atlas and thus become familiar to the 
children. The astronomical time signals 
are received daily from Paris, and these 
have greatly assisted the children in 
the explanation of latitude and lo igitude. 

“ The- application of radio to language 


A compact transmit er and receiver, owned and 
operated by Mr. R. H. Franklin (2 AFI) of 
Barrow. 


lessons is of great value, as the more 
advanced classes can hear the correct 
accent of the country which they are 
studying. 

" With reference to actual research 
work I am of opinion that pupils should 
be encouraged to construct their own 
apparatus, as they learn much by so doinz. 
At the same time, I have found by ex- 
perience that it is advisable to have in 
the school, a good ready-made receiver 
which should be used for special experi- 
ments, demonstrations and the reception 
of broadcast. A good standard set 
encourages pupils to make improvements 
in their own receivers with a view to 
making them as equally efficient. 

" Finally, the broadcasting of talks 
of interest is of immense value as it 
enables the pupils of an isolated country 
School to hear some of the most eminent 
authorities оп various subjects of school 
interest, This was never more clearly 
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demonstrated than by the striking success 
of the recent music lesson broadcast 
from this station by Sir Walford Davies. 

The Schools Radio Society, amongst 
its other activities, assists schools to 
develop wireless on the lines which | 
have outlined and to further encourage 
this work we are offering а shield for 
competition amongst the schools for the 
one which produces the best collective 
work over а given period. Schools 
wishing to compete for this shield mus 
be members of the Society.” 

Mr. Hibberd concluded by inviting 
enquiries from those interested in the 
competition for the shield, and requested 
that letters should be addressed to him at 
the Radio Society of Great Britain, 
53, Victoria Street, London, S. W. I. 


hus OCIO SOUO — 
The Late Mr. J. St. Vincent Platts. 

It is with deep regret that we have to 
record the death, from heart attack on 
Saturday, April 26th, of Mr. 
John St. Vincent Pletts. 

The late Mr. Pletts, who was 
closely associated with radio 
development for many vears, was 
born in the Isle of Wight in 1880, 
and educated locally and at the 
Central Telegraph College. In 
1899 he joined the staff of 
Marconi’s Wireless Telegraph 
Co , Ltd., and was responsible for 
the erection of wireless stations 
in Hawaii, Labrador, the Congo, 
Russia and the Far East. In 
1919, after several years as Head 
of the Patent Department of the 
above Company. he took up a 
position as an independent con- 
Sulting engineer. 

Mr. Pletts was a director of 
the Wireless Press, Ltd. 


Interference by Leafield. 

Efforts are being made at the 
Leafield wireless station to 
minimise interference with broad- 
cast reception, according to а 
recent statement by the Post- 
master-General, Certain modi- 
fications are being made in the 
circuits employed and investiga- 
tions are still proceeding. 


New Coastal D.F. Stations. 

The installation of wireless 
direction stations at different 
points of the coast, in addition 
to those at the Lizard, Berwick 
and Flamborough, has receatly 
been considered by ап Inter- 
Departmental Committe. 

Altkough financial consideras 
tions do not admit of the comple- 
tion of the whole of the original 
programme, arrangements are in 
haud for the provision of D.F. 
stations at Niton (Isle of Wight), Culler- 
coats (Newcastle), and in South Wales. 
Further stations will be erected later. 


Ralio Society of Great Britain. 

An informal meeting of the Society 
will be held at the Institution of Electrical 
Engineers at 6 p.m. on Wednesday, 
May 14th, 1924, at which Mr. G. G. Blake, 
V. I. E. E., A. Inst. P., will open a discussion 
upon '' Some Suggested Lines for Experi 
mental Research.” 


Increasing interest in broadcasting in 
Canada is revealed in figures issued 
recently by the Federal Government 
Department of Marine. Since December 
last 11 licences for broadcasting stations 
have been issued, making a total of 
45 broadcasting stations in Canada he 
Lew stations are, by provinces, located 
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as follows: Ontario 5; Nova Scotia, 1; 
Quebec, 1; British Coiumbia, 2; and 


ceiving licences issued to amateurs with 
6,600, while in Toronto 3,400 have paid, 
and the work of collecting the licence 
fees is not nearly completed. Approxi- 
mately 29,039 radio licences have been 
issued to amateurs in Canada up to 
January 31st, according to the records of 
the Department of Marine. 

Amateur Activities in Australia. 

Owing to thc verv stringent regulations 
in respect of amateur wireless which 
obtained in Australia until the beginning 
of last year, before when amatcur trans- 
mission was absolutely forbidden, experi- 
menters were campelled to concentrate 
on reception, with the result that receiver 
design has reached a very high standard 
of ethciency. Now that C.W. transmis- 
sion up to 10 watt$ input is permitted, 
Australian amateurs have succeeded 
in establishing two-way communication 
with their cousins in New Zealand, 
1,500 miles distant. 

A large proportion of experimental 
work is still devoted to reception, how- 
ever, and much time has been devoted 
to trans-Pacific tests. The first was 
held last May, and the second in October, 
with gratifying results, 230 different 
American stations having been heard. 
Interesting logs of these tests have been 
forwarded to us by Mr. Maxwell Howden 
3 BQ) of Victoria, who succeeded іп 

caring an American amateur over a 
distance of 10,500 miles. 
Amateur 8 


The Chief Wireless Federal Supervisor 
for the Middle West has ordered the 
dismantling for one year of amateur 
station 9 AQB, of St. Louis, on the ground 
that its owner not only “cluttered up 
the atmosphere with dots and dashes 
any {ише he chose," but also radiated 
se language. 

8 NM's 


When Mr. Gerald Marcuse (2 NM), the 
well-known Transatlantic transmitter, 
left Southampton for America on Thurs- 
day, May ist, he carricd with him a 
Special message of goodwill from British 
to American amateurs. 

Mr. Marcuse will carry out a two months’ 
tour of American amateur transmitting 
stations, and intends to arrange a fresh 
series of two-way conununication tests. 

i in Reception. 

Disturbance to wireless reception 
caused by tramway working formed the 
subject of Mr. M . Cameron's discourse 
on April 7th before the Northampton and 
District Amateur Radio Society. Many 
. crackling noises commonly called “ atmos- 

herics," said the lecturer, were due to 
eakages of current from the tramway sys- 
tem. The electric power driving tbe trams, 
although conveyed by overhead wire, 
was 5 to return entirely by the 
rails. In practice, however, it was 
liable to find its way back to the negative 
bar at the generating station in a zig-zag 
path across country. Hence, it might 
easily happen that the very gas or water 
pipe to which a wireless set was earthed 
was also acting as part of the return 
system of the tramways. d 

To avoid the noise so produced in the 
'phones, the lecturer strongly advocated 
the usc of earth pins, instead of earthing 
to a gas or water pipe. 


BOOK RECEIVED. 

The Boy's Book of Wireless. By Ernest 
H. Robinson (5 ҮМ). An interesting and 
popular explanation of the principles 

_ of radio by an experimenter and writer 
of boys’ books and stories. (London 
Cassell & Company, Ltd., Belle 
Sauvage, E.C.4, 242 pages. Copiously 
illustrated. Price 5s. net.) 
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Eiffel Tower Short Wave Transmissions. 


We publish below a programme of the short wavelength trans- 
missions which will be conducted from the Eiffel Tower Station during 
the month of May. The object of these transmissions is to ascertain 
the conditions covering the propagation of short waves by means of 
comparative reports from different locations. 

Identification signals F or H are sent out with each transmission. 
F indicates that the aerial is functioning on approximately its funda- 
mental wavelength, whilst H indicates that it is transmitting on a 
harmonic or by means of forced oscillations. 

CENTRE RADIOTELEGRAPHIQUE DE PARIS. 
Short wave transmissions — Programme for May, 1924. 


Monday. Tuesday. Friday. Saturday. Wavelength. 
5th 6th 9th 10th và 115 
12th 13th 16th 17th Pa 115 
19th 20th ^. 23rd 24th ` js 50 
26th 27th 30th 31st йс 25 
Time G.M.T. Identification Signals. 
From 0500 to 0510 a T СА "Е fffff 
0515 0525 € Vs 28 T hhhhh 
0530 0540 75 pi n vå fffff 
0545 0600 ta 855 xe 65 hhhhn 
1500 1815 T $$ з " tffff 
1520 1535 - - 8 5 - hhhhh 
2100 2115 T is 25 A fffff 
2120 2135 T - Ws - hhhhh 


The following text will be transmitted in morse very slowly and 
finally dashes of а few seconds duration will be sent to enable 
measurements of signal strength to be taken. 

„v. v. v. de FL — FL — 115 m — emission f.f.f. or h. h. h.“ 

The authorities at the Eiffel Tower would welcome reports of 
reception of these transmissions from any of our readers (which will 
be forwarded by this office), as they аге of the utmost scientific 
interest. | 

Reporters should furnish the following information: Date of 
observation, time, (G.M.T.), signal strength, under headings F or H, 
according to the identification signal. Extent of disturbance, if 
any, from (1) fading, (2) interference, (3) atmospherics, (4) weather 
conditions, and finally, any detailed observations on the transmissions. 

Special attention. should be paid to supplying accurate details of 
weather conditions., 


— - ——M— 8 ———— 


Forthcoming Events. 


WEDNESDAY, MAY 7th. 

Institution of Electrical Engineers (Wireless Section). At 6 p.n. At Savoy Place, W.C.2. 
Lecture: Faithful Reproduction in Radio Telephony." By Mr. 1 C. Pocock, 
Associate Member. 

Society of Arts. At 8 p.m. At John Street, Adelphi, London, W.C.2. Lecture: 
„Wireless Navigation of Ships and Aircraft.“ By Dr. J. Robinson, M.Sc., F. Inst. P. 
(Head of Wireless and Photography Department, Royal Aircraft Establishment, Farn- 
borough). Admiral of the Flect Sir Henry Jackson, G.C.B., K.C.V.O., F.R.S., will 


preside. 
THURSDAY, MAY 8th. 

Hendon Radio Society. At 8 рлп. At the Town Hall, The Burroughs, Hendon. Lecture: 
“ Coils for Distortionless Amplification " (with demonstration). By Mr. J. H. Reeves, 
M.B.E. 

Blackpool and Fylde Wireless Society. Lecture by Mr. J. V. Potter. 


FRIDAY, MAY 9th. 
Leeds Radio Society. At 7.30 p.m. At Woodhouse Lane U.M. Schools. Lecture: The 
Wireless Transmission of Photographs." Ву Mr. E. V. Elwes. 
Radio Society of Highgate. At Edco Hall, 270, Archway Road, Highgate, N.6. Lecture: 
The Fourth Dimension.“ By Mr. D. H. Eade. 


| ‚ MONDAY, MAY 12th. 
Ipswich and District Radio Society. At 55, Fonnereau Road. Open Night. 
Hornsey and District Wireless Society. At Queen’s Hotel, Broadway, Crouch End, N.8. 
Lantern Lecture: Condensers and Their Uses." By Mr. Philip R. Coursey, B.Sc., 


A MILES. 
TUESDAY, MAY 18th. 
West London Wireless and Experimental Association. At the Acton and Chiswick Polv- 
technic, Bath Road, Chiswicb. Woy. Lecture by Captain Р. P. Eckersley. 
Leicestershire Radio and Scientific Society. At the Victoria Galleries, Granby Street. 
Lecture by Mr. T. R. Palmer. 
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Southampton and District Radio Society.* 

An instructive lecture on low tis aa 
ainplifcation was given by Mr. G. W. 
Walton, of the General Radio Co., Ltd., 
on April roth. The lecturer ably answered 
тапу questions that had perplexed 
members. 

On Thursday, April 24th, Mr. J. 
Wansbrouzh, of the General Electric 
Со, Ltd. gave a highly successful 
demonstration with a Gecophone 2-valve 
et and loud speaker coupled to a Western 
Electric 2-valve power amplifier, 

Broadcasting from the various stations 
of the B.B.C. was received with great 
strenzth. 

Hon. Sec., Lt. Col. M. D. Methven, 
O. B. E., 22, Shirley Avenue, Southampton. 


The Leicestershire Radie and Scientific 


On April rsth an interesting evening 
was spent in testing loud speakers, and 
sone very useful results were obtained. 
-A large hall had been obtained at 
the local Y.M.C.A. and by means of an 
indoor aerial and a four-valve receiver 
the transmtssion of Birmingham was made 
audible to all. Loud speakers tested 
included Amplions, T. M. C., Ethovox, 
Sparta, Tangent, B.T.H., and, last, but 
not least, an home-made instrument by 
Mr. H. E. Dyson. 

All communications regarding the 
Swietv to. be addressed to the Hon. 
xc, J. W. Pallett, 111, Ruby Street, 
Leicester. 


The Radio Society of Hi Ы 

An extremely interesting lecture was 
given on April esth by Mr. G. A. V. 
dowter, B.Sc., his subject being “A 
Practical Heterodyne Wavemeter." Mr. 
Sowter first explained the theorv of 
“heterodyne reception," and proceeded 
to detail the construction of a wavemeter 
using the Hartley oscillator circuit. An 
unusual feature of the actual instrument 
des ribed and exhibited is that it will 
oscillate without anv high-tension battery 
being used, although for practical pur- 
poses an H.T. battery of about 24 volts 
gives best results with normal valves. 
A simple method of calibrating the instru- 
ment was next described, the harmonics 
of the broadcasting stations being used 
for this purpose. The range of Mr. 
Sowters instrument is from 80 to 500 
metres, thus covering all the amateur 
and broadcasting transmissions. 

There are several vacancies for member- 
ship in the Society, and all those interested 
In wireless are invited to join. Full 
pati ulars of membership) may Бе 
obtained from the Hou. Secretary, 
J. F. Stanley, B.Sc., 49, Cholmeley 
Park, N.6. 


Tottenham Wireless Society.* 

Оп April 16th, Mr. R. F. G. Holness 
gave an interesting lecture on a highly 
efh.nt  one-valve and crystal dual 
‘amplification receiver of his own design. 
As a result of considerable experimenting 
with reflex sets the lecturer had come to 
the conclusion that the normal one - valve 
dex was not equal, as it should be, 
to nearly three valves. Last November, 
Mr. Holness, after studving the principles 
Incorporated in the De Forest 
" Ubtraudion -a valve detector circuit 
of панує design evolved entirely in 
theorv, the basis of his new circuit which 
he has named the ‘ Ultra Flex.” At 
first it was not very selective, but as the 
result of slicht modifications this circuit 
is now remarkable, both for its efficiency 
anl lectivity. 

A most instructive lecture on“ Inter- 
ference Elimination," was given by the 
Chairman, Mr. F. E. Neale, on April 23rd. 
Atmspherics, said the lecturer, are 
the mast troublesome type of interference 
encountered by commercial stations. 


Their aperiodic character and their 
power have so far resisted all efforts 
to eluninate them. The two most suc- 
cussful methods of minimising their 
effects are the balanced valve and 
Weagant's '' Static ” tank. 

Selectivity of apparatus is the key- 
word for cutting out other stations. 
Coupled circuits, carefully adjusted 
reaction, tuned anode or the Hinton 
rejector circuit are all successful if 
properly used. 

Interference from dynamos or lighting 
mains is mainly of low frequency and 
can be picked up by the earth, the aerial 
or even by the set itself. According to the 
source of the trouble the cure may be 
either screening the set bv lining the 
case with tin foil or by using a counter- 
poise instead of an earth. 

Hon. Sec., S. J. Glyde, 10, Bruce 
Grove, Tottenham, N.17. 


Ilford and District Badio Society.* 

On Thursday, April 17th, Mr. L. 
Vizard (Hon. Secretary), lectured апа 
demonstrated on ‘The Recording 
of Wireless Signals." He first described 
the tvpe of receiving set necessary, and 
pointed out that, besides sensitivity, 
selectivity was very necessary when 
trying to record signals. The method 
he used was then explained and the 
members were shown the Weston relay 
which formed the “link " between the 
receiving circuit and the Morse-inker. 

Some very good records were obtained 
from some commercial and service 
Stations, the apparatus proving capable 
of dealing with comparatively high speed 
work. 

Hon. Sec., L. Vizard, 12, Seymour 
Gardens, Ilford. 


Wimbledon Radio Society.* 

The first annual general meeting of this 
Socicty was held on Friday, the 25th inst, 

Mr. С. G. Stokes, the retiring Hon. 
Secretary, having presented his report 
on the activities of the previous session, 
and a very satisfactory financial state- 
ment having been adopted, the 10llowing 
officers were elected for the ensuing 
year :—President, Sir Joseph Hood, 
Bart., M.P. Vice-Presidents, Messrs. 
S. M. Gluckstein, T. T. Smith, J. A. 
Partridge (2 KF), and H. G. Oliver. 
Hou. Secretary, Mr. P. G. West. Hon. 
Treasurer, Mr. P. Gauntlett. Com- 
mittee, Messrs. H. S. Rawlings, W. J. 
Rawlings, I. J. Babbage, A. Gardner, 
F. R. Wells and C. J. Frost. 

The yearly subscription to the Society 
is 7s. 6d. (entrance fee 55. for new 
menibers), and further particulars тау be 
obtained on application to the Hon. 
Secretary, P. G. West, 4 Ryfold Road, 
Wimbledon Park, S.W.rg, Phone, 
Wimbledon, 1832. 


Sheffield and District Wireless Society.* 

On Friday, April 2sth, before а large 
attendance of members, Lieut. Duncan 
Sinclair delivered an interesting lecture on 
Air Transport and its Communications.“ 
After discussing the various phases of 
aerial transport at the present time, the 
lecturer showed the vital importance of 
wireless communication to aircraft. He 
then explained several types of wireless 
traffic in detail, paving special attention 
to modem practice in direction-finding. 
A series of admirable slides illustrated 
the lecture. 

Hon. Sec., R. Jakeman, * Woodville,” 
Hope, Sheffield. 


Kensington Radio Society.* 

A lecture on Detectors for Electric 
Wave Reception " was given һу Mr. M. 
Child, at the April ineeting. 

The construction and action of various 
well-known tvpes of detectors which had 


been in commercial use, such as the Lodge 
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Muirhead coherer, magnetic, electrolytic 
and crystal detectors were dealt with in 
detail and demonstrations were given 
with several examples. ‘ ` 

The Hon. бес., J. Murchie, 33, Elm 
Bank Gardens, Barnes, S.W.13, will 
be pleased to forward particulars to 
persons desirous of joining the Society. 


Nottingham and District Radio Experi- 
mental Association. 

There was a good attendance of 
members on Thursday, April roth, 
when Mr. R. Pritchett, B.Sc., gave an 
account of his experiments in connection 
with the building of a four-valve neutro- 
dyne receiver, the main feature of which 
was the clearness of received telephony. 
The set was demonstrated on the Society's 
acrial апа good volume was produced. 
Tuning was very critical. 

Hon. Sec., A. S. Gosling, 63, North 
Road, West Bridgford, Notts. 


Honor Oak Park Radio Society. 

On April 25th Captain A. Huss gave 
an interesting and instructive lecture on 
" Long Distances with a Single-valve.'* 
He gave three circuits, one employing 
capacity reaction, and another, reaction 
controlled by a potentiometer. The 
third set had a special tuner, using two 
variometers, and the lecturer exhibited 
one of his own design and make. 

Š Hon. Sec., J. McVey, ro Hengrave Road, 

.E.2.3 


St. Pancras Radio Society. 

A very interesting lecture on 
Capacity was given on April roth by 
Mr. J. S. Rowe. After a brief outline 
of the electron theorv the lecturer pro- 
ceeded to demonstrate certain properties 
of condensers. He then explained how 
to calculate the capacity of a condenser 
by the aid of a few simple formulae, 
and gave a list of the dielectric constants 
of some of the commoner insulating 
materials. He concluded by pointing 
out the detrimental effects of stray 
capacity in aerials and he suggested ways 
of minimising this evil. 

Full particulars of membership wil? 
be gladly forwarded by the Hon. Sec., 
R. M. Atkins, 7, Eton Villas, Haverstock 
Hill, N.W.3. 


Clapham Wireless Society. 

A six-valve receiver operating three 
loud speakers was demonstrated at the 
last meeting of the босу. The 
apparatus was manufactured by The 
General Radio Co., Ltd., and the results 
obtained were excellent. 

The Society is increasing its membership. 
Particulars will be gladly forwarded bw 
the Hon. Sec., M. F. Cooke, 13, Fitzwilliain 
Road, Clapham, S.W.4. 


Northampton and District Radio Society. 

“Low Frequency Amplification " was 
the subject chosen by Mr. H. L. Lewis. 
who lectured before the Society o 
Monday, April 21st. The majority of 
amateurs, in thc opinion of thc lecturer, 
were inclined to concentrate on the 
Н.Е. side of their receivers at the expense 
of their L.F. units. After dealing with 
the merits of resistance capacity 
coupling, Mr. Lewis turned attention 
to the more common practice of trans- 
former coupling and warned his hearers 
to obtain the best. possible components 
when cmploving this system. 


Radio Association of Sonth Norwood and 
District. 

In the absence of the intended Jecturer 
оп April 17th, Mr. J. R. Jeffree (5 FR) 
gave a very interesting talk on trans- 
mission. Particular attention was given 
to a circuit which, by changing a switch, 
would be converted from a single-valve 
receiver to a telephony transmitter. 

Headquarters, The Stanley Halls, South 


"Norwood Hill, Norwood Junction, S. E. 25. 
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1. All questions are answered through the post. 
is published. 2. Not more than four questions may be sent in at any one time. 


selection of those of general interest 
3. Every 


question should be accompanied by a postal order for 1/-, or 3/6 for | four questions, and by a 


coupon taken from the current issue. 


4. A free coupon appears in the first issue of each 


month, and if this ts sent in together with coupons from the three previous issues, the 
reader is entitled to have one question answered free of charge. 


 "W.H." (London, N.) asks for a diagram 
of a simple two-valve receiver (0-v-1) for use 
over a wide band of wavelengths. 
are to be used. 

The diagram required is given in Fig. l. A 
coupled aerial tuning circuit is used, and it ie 
recommended that the effect be tried of connecting 
the minus side to the L.T. battery to earth, as 
shown by the dotted line in the diagram. The 
aerial tuning condenser is connected in parallel 
with the A. T. I. This method will be found moet 
suitable for the reception of long wavelengths, 
and will also give satisfactory results on wave- 
lengths as low as 300 metres. For shorter wave- 
lengths it is desirable to connect the aerial tuning 
condenser in series with the A.T.I. 


Fig. |. Connections of a 


„W. H.“ (London, N.). 
receiver consisting of a detector and note magnifier. 


"G.H." (Macclesfield) asks for a diagram 
of a heterodyne wavemeter for use on ap- 
proximately 100 metres. 

The diagram is given in Fig. 2. The grid and 
reaction coils, А and B respectively, may be wound 
side by side on an ebonite former 3' in diameter. 
The grid coil A should consist of 25 turns of No. 22 


No switches . 


D.C.C. The number oí turns required for the 
reaction coil B should be found by experiment, 
and should preferably not exceed the number of 


“ G.H.” (Macclesfield). 
short wavelength heterodyne wavemeter. 


Fig. 2. Connections of a 


turns used in the grid coil. It will be noticed 
that the telephones are connected between — H.T. 
and — L.T., since by this means capacity effects 
due to the movement of the operator are often 
reduced. The by-pass condenser oonnected be- 
tween +H.T. and —L.T. may have a value ap- - 
proximately 0:0024F. 


G. W. H.“ (Dublin) asks by what methods 
hand-capacity effects may be reduced in a 
receiver. 

The alteration in tuning which takes place when 
the hand of the operator is placed near the con- 
denser dials can generally be prevented by con- 
necting the moving vanes wherever possible to a 
point of fixed potential; thus, in the secondary 
tuning condenser the moving vanes should be 
connected to the filament end of the secondary coil, 
while the positive lead of the H.T. battery should 
be connected to the spindle of the anode tuning 
condenser. If this measure is not effective in 
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_vuminating the trouble, the back of the receiver 
panel near the condenser dial may be covered with 
thin sheet metal, which should be connected to 
earth or to the negative side of the L.T. battery. 
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Fig. 3. . H. H. (Alcester). 
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bobbin used to hold the windings may be 21“ 
long, with cheeks 2” in diameter. The primary 
winding should be wound on first, and may consiat 
of 10,000 turns of No. 40 enamelled S.S.C. wire. 


A receiver consisting of a valve detector, optional note magnifi® , and а push- 


рий amplifier . 


A. H. H.“ ( Alcester) asks for a diagram show- 
ing the connections of a switch to cut out 
the first L.F. valve in the amplifier given in 
па: 4, 212869 773 of the issue of September 

» 1923. 


The diagram is given in Fig. 3. Ав requested, 
suitable values have been indicated for the fixed 
condensers used in this arrangement. The trans- 
formers Tr. 1 and Tr. 2 may be of the same make 
if high resistance telephones are employed. If 
it is desired to use low resistance telephones, 
the secondary winding of Tr. 2 must be modified 
accordingly. If you find your present amplifier 
is noisy in operation, it does not necessarily follow 
that this will be eliminated by using the push- 
puli" method. The source of noise in L.F. 
amplifiers will usually be found in the H.T. and 
L.T. batteries, and not infrequently in the valves 
themselves. Microphonic valve noises due to 
vibration of the electrodes may be diminished 
by mounting the valve holders on rubber, but 
erackling noises due to variations in emission of 
electrons from the filament cannot be cured. If 
the H.T. battery is in reasonably good condition, 
noises are not likely to occur if reservoir condensers 
are connected between each H.T. tapping and 
—L.T. as in the diagram. 


e 
F. W. H.“ (Ipswich) asks for particulars of 
the windings suitable for a telephone trans- 
former for use with 120-ohm telephones. 
The core may consist of & bundle of soft iron 
wire 1" in diameter and about / long. The 


After jnsulating with several layers of oiled silk 
or waxed paper, the secondary winding should be 
wound over the primary, and should consist of 
1,000 turns of No. 34 D.S.C. 


" E.J.H." (Hayes) asks for further particulars 
of the method of obtaining a negative grid 
bias in the receiver described on page 369 of 
the issue of December 19th, 1923. 

The advantage of this method of obtaining grid 
bias over the use of grid cells is that one is relieved 
from the anxiety of knowing whether the grid cells 
are in good condition. The disadvantage of the 
method is that the grid voltage obtained depends 
upon the value of the total anode current flowing 
through the main resistance. The grid bias will 
therefore change whenever the anode current is 
changed, say through the use of different types 
of valves. No. 40 S.S.C. Eureka wire will be 
suitable for this resistance. This particular gauge 
has a resistance of approximately 37:2 ohms 
per yard. 


PN. S.“ (London, И.З) is about to erect an 
indoor aerial, and asks in which direction the 
top part of the aerial should point, in order to 
obtain best results from 2LO. 

A small aerial of this type will receive almost 
equally well in all directions, and it is not worth 
while taking any trouble to erect the aerial in any 
particular direction. The wires, however, should 
not be erected too close to the walls or the ceiling, 
in order that the efficiency of the aerial may be 
made as large as possible. 
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Is Heard 


Contributors to this section are requested to limit the number of calls 
gent in to those heard $n the f revíous three weeks, these being of greater 
interest and value to transmitters than earlter records. The repetition 
of the same call sign in consecutive lists is not recommended. Con- 
tributors will also assist by kindly arranging reports in alphabetical 
order. 


Denmark (Ehlersvej 8, Hellerup). 
British: 2 ACU, 2 AW, 2 DR, 2 FU, 2 8X, 2 WY, d 5 ID, 


5 RQ, 6 FG, 6 6 UD, 6 XQ. French: 8 AB, 8 AQI, 
8 Cd. 8 CI, SDD, 8 EM, 808, SPX, 8880. | 


37 X, 0 AG, 0 BQ, 0 FL, ies 0 ZN, РСП, 
PCTT. American: 1 AJP, 1 › 1 BCF, 1 BD Д ; 

1 XAM, 1 XAR, 1 XW, 2 AGB, 3 ZX, 4 BZ, 8 XBT, 8 X8. Canadian: 
1BQ. Unknown: 2 T4 (calling 8 AA on February 17th on 200 


metres). (J. Stetieusen.) 
Barnes, London, $.W.13 (January 27th to March 25th), 
2 FJ, 2GO, 2 LD, 28K, 2ST, 2 VV, БАО, БОР, 510, 5 OB, 
БОР, 5 WF, 5 ХС, 5 XZ, 5 WX, 6 KI. 
(Wm. Ford.) 
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Newark, Notts (betwcen Marc 
British: 2 DD, 2 
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Unknown : 1 
(H. Edmonds.) 
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?Yg 5 AW, 5 BA, 5DO, 5D LF, 5 MO, Й 
5 PU, 5 SI, 5 SZ, 5 TZ, 6 AH, 6 FG, 6 OX, 6 QB, 6 RC, 6 VP, 6 XG, 
3 eee 8 AU, 8 BP, 8 BV, 8 CG, 8 CH, 8 DA, 8DU, 8 DP, 
8 8 ÉI, 8 EN, 8 EP, 8 FB, 8JC, 8 RL, 8 AAA, 0 Ad, ОВА, 
0 KX, 0 MR, 0 NN, 0 NY, 0 US, 0 XA, РСП, P 2, LOAA, 1 XAR, XY 
(o—v—1 and 1—v—1.) (J. E. Sheldrick, 5 IG.) 
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Broadcasting. 


PROGRAMMES ARE BROADCAST FROM THE 
FOLLOWING EUROPEAN STATIONS :— 
GREAT BRITAIN. 

ABERDEEN 2 BD, 495 metres: BIRMINGHAM 5 IT, 475 
metres; GLASGOW 5 420 metres; NEWCASTLE 2 NO, 
+оо metres; BOURNEMO 6 BM, 355 metres; MANCHESTER 
2 ZY, 375 metres; LONDON 2 LO, 365 metres; CARDIFF 5 WA, 
353 metres; PLYMOUTH 5 PY (Relay), 330 metres; SHEFFIELD 
(Relay), 303 metres. Tuesdays, Thursdays and Fridays, 1 p.m. 
to 2 p.m. (LO only). Regular daily programmes, 3.30 to 4.30 
p. in., 5 to 10.30 p.m. Sundays, 3 to 5 p.m., 8.30 to 10.30 p.m. 


REGULAR 


FRANCE. 

PARIS (Eiffel Tower, FL, 2,000 metres. 7.40 a.m., Weather 
Forecasts; 11.0 a.m, (Sunday), 11.15 to 11.30 (Weekdays), Time 
Signal and Weather Forecast; 12.0 noon, Market Report; 3.40 
pam., Financial Reports; 5.30 p.m., Bourse Closing се»; 
6.15 p.m., Concert; 7.20 p.m., Weather Report; 9.0 p.m. 
(Wednesday and Sunday), concert; 10.10 pan., Weather Forecast. 

PARIS ( Radio Paris), SFR, 1.7580 metres. 12.30 p.m, 
Cotton Prices, News; 12.45 pm., Concert; 1.45 p-m., Exchange 
Prices; 4.30 p.m., Financial Report ; 5.30 p.m.. News and Concert, 

des Postes et Telegraphes, 450 metres, 

p.m. (Sunday, Wednesday, Thursdav, Friday and Saturday), 
Talk on Literature, Dramatic and Musical Selections. 5.15 P. in. 
to 9.25 p.m. (Tuesday), Morse Practice, Eugitsh Lesson, Lecture 
and Concert. 

PARIS (Station Du Petit Parisien), 340 inctres. 

BELGIUM. 

BRUSSELS, BAV, 1,100 metres. At 2 p.m. and 6.50 p.m. 
Meteorological Forecast. 

BRUSSELS ( Radio Electrique °), 410 metres. 


and 9.30 p.m., Concert. 


8.30 p.m., Tests. 


Dailv, 6 p.m. 


HOLLAND. | 
THE HAGUE, PCGG, 1,070 metres. 4 to 6 p.m. (Sunday), 9.40 
to 11.40 p.m. (Monday and Thursday), Concerts. . 


THE HAGUE (Heussen Laboratory, PCUU, 1.050 metres. 
10.40 to 11.40 a.m. (Sunday), Concert; 9.40 to 10.40 p.m., Concert ; 
8.45 tog p.m. (Thursday), Concert. 

THE HAGUE (Velthuisen, PCKK, 


10. 0 рип, (Friday), Concert. Е 
SUM, 1,050 metres. 9.10 to 11.10 (Sunday). Concert 
Saturday 


and News. . 
EN (Middelraad), PCMM, 
9.10 to 10.40 p.m., Concert. 
AMS РА 5, 1,050 metres (Irregular), 8.40 to 10.10 


1,050 metres, 9.40 to 


1,050 metres. 


p-m., Concert. 
AMSTERDAM (Vas Diaz), PCFF, 2.000 metres, 9 a.m. and 
5 p.m., Share Market Report, Exchange Rates-and News. 
DENMARK. 


LYNGBY, OXE, 2,400 metres. 
8 to g (Sunday), Concert. 


SWEDEN. 

STOCKHOLM (Telegraverts), 450 metres. Monday, Wednesday, 
Saturday, 7 to 5 p.m. 

STOCKHOLM (Svenska Radiobeglets), 
Tuesday, Thursday and Sunday, 8 to 9 p.m. 
Р G BURG (Nya Varvet), 700 metres. 

p. in. 


8.30 to 9.45 p.m. (weekdays), 


440 to 470 metres, 


Wednesday. 7 to 


GERMANY. 

BERLIN (Koenigswusterhansen), LP, 2.370 metres (Sunday), 
10.40 a.m. to 11.45 a.m., Orchestral Councert. — 4,000 metres, 
7 to 8 a.m., Music and Speech; 12.30 to 1.30 p.m., Music and 
Speech; 5.0 to 5.30 p.m., News. 

EBERSWALDE, 2,930 metres. Daily, 1 to 2 p.m., Address and 
Concert; 6 to 7.30 p.m., Address and Concert; Thursday aud 
Saturday, 7.20 p.m., Concert. 

BERLIN (Vox Haus), 400 metres. 11 a.m., Stock Exchange; 
1.55 p.m., Time Signals; $5.40 to 7 p.m., Concert; 7 to 8 p.m. 
(Sunday), Concert. 

BERLIN (Telefunken), 425 metres. 
9.30 p.m., Tests and Concert. 

FRANKFURT AM MAIN, 460 metres. 
Gramophone records. 

CZECHO-SLOVAKIA. 

PRAGUE, PRG, 1,800 metres. 8 a.m., 12 a.m. and 4 p.m, 
Meteorological Bulletin and News; 4,500 metres, Іо a.m., 3 P. m., 
and то p.in., Concert. 

Y (near Prague), 1,150 metres. 7.15 p.m. and 10.0 p.m., 
Concert and News. 


SWITZERLAND. 
GENEVA, 1,100 metres (Weekdays). At 3.15 and 8 p.m, 
Concert or Lecture. 
LAUSANNE, HB2, 780 metres. Daily, 9.15 p.m, Concert 
and Address. e 


SPAIN. 
MADRID, PTT, 400 to 799 metres. 6 to 8 p.m., Tests. 


ALY. 
ROME, ICD, 3.200 metres. Weekdays, 12 a.m. 1,800 metres. 
4 p.m. and 8.30 p.m., Tests, Gramophone Records. 


7.30 to 8 p.m. and 8.45 to 
7.30 to 10 p.m. Tests 


— — Ee — ——— — — 
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WIRELESS 
ANNUAL 


For Amateurs & Experimenters 


1924 
A Limited Offer! 


Price 2/6 nett 
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The latest achievement. of the Amateur is to receive 
America on his home-built Set. Experience has proved 
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as the M.S.I. Receivers are world known for reception 
of Continental Stations, so the M.S.I Components are 
known to procure this result for the Amateur. 


SINGLE VARIABLE 
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.001 mfd. 

Price - - - 25/. 
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THE POST OFFICE AND REGULATIONS. 


By THE EDITOR. 


T is the prerogative of the Postmaster-General to issue the regulations whieh govern 

the use of wireless in this country for experimental. purposes. 

Since the first regulations formulated after the war were issued, there ы һееп а 

large number of revisions and amendments, taking the form of statements issued by the 
Postmaster-General, and published in the Press. As far as we know, however, these state- 
ments have not made it clear whether these subsequent revisions to the original regulations 
were to be taken as amending licences issued to individuals the terms of which were based on 
the earlier regulations. For instance, if you take a number of individual transmitting licences 
issued over a period of two or three years, it will be found that nearly all of these ditfer in 
the wavelengths authorised, and yet the earlier licences have never been recalled bv the 
Post Office for amendment, and the owners believe that they would be acting within the 
terms of their licences if they continued to use the wavelengths and times of transmission 
set forth therein. 

We believe that the Post Office would be well advised to issue a comprehensive statement 
of the present regulations which would embody-all recent amendments, and it might also 
be stated at the same time that any licences, particularly transmitting licences, should 

now be read as amended in accordance with the comprehensive statement. 
| These, of course, are somewhat trivial matters, and have hitherto not been considered 
by many amateurs as of vital importance since the Post Office has seldom, if ever, taken 
any steps to check the transmissions or to enforce the regulations. 

The very occasional inspections which have been carried out by the Post Office officials 
in the past were mostly made by persons unacquainted with the technicalities of the subject, 
and consequently unable to conduct a proper inspection. 

From information which has recently reached us it appears that the Post Office 
authorities have at last been roused to an appreciation of their responsibilities, and have 
entrusted the work of inspection of amateur transmitting stations to at least one individual, 
who, from all accounts, has the necessary qualifications to enable him to carry out his duties 
satisfactorily. 

This more vigorous action on the part of the Post Office has no doubt been taken for the 
reason*that one or two transmitting licensees have been abusing the terms of their licences, 
whilst there is no doubt that a good many unlicensed transmissions have also been taking 
place. 

Any action taken by the Post Office which will serve to control transmissions by unlicensed 
persons or to bring to book those few individuals who, although licensed, do not hesitate 
to make themselves a nuisance to other people, will be welcomed by transmitters generallv 
and by all amateurs and listeners in. 

It is hoped, however, that if the Post Office has occasion to withdraw any licences 
from individuals that they will not do so on the grounds of any breach of what mav be 
termed “ ill-defined regulations," and it is mainly for this reason we advocate that, before 
taking vigorous steps to round up offenders, the authorities should issue such a comprehensive 
statement as would abolish all uncertainty regarding the conditions under which experimental 
transmissions may be conducted. 
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COMPOUND DIELECTRIC CONDENSERS. 


Variable condensers operated by driving the plates apart by means of a screw 
are sometimes fitted with a mica plate to avoid chances of short circuit when 


the condenser plates are brought near together. 


The properties of variable 


condensers built in this manner are here discussed, and by means of curves 
and the capacity changes for given variations in the spacing of the plates are 
shown when mixed air and mica dielectric is employed. 


HE advantage of combining large 
capacity range with lightness, 
cheapness, and convenience, makes 
the compound dielectric variable 
condenser a very attractive proposition, 
but its disadvantages through certain tuning 
ranges detract considerably from its utility. 


Briefly, the condenser consists of two 
thin circular metal discs, one fixed and the 
other capable of being moved co-axially 
towards or away from the fixed disc, with 
a mica, vulcanite, or rubber disc between 
them. Maximum capacity 15 given by closing 
the plates hard against the solid dielectric ; 
minimum capacity by parting them and 
thus adding an air dielectric of variable 
thickness. It will be seen from what follows 
that the capacity curve for this type of 
condenser is a hyperbola, and that tuning 
on the higher values is much too coarse, 
and on the lower values too slow. Only 
over a very limited range does the capacity 
vary proportionately (approximately) with 
the rotation given to the screw. 


The maximum capacity of the condenser 
depends on the thickness of the solid di- 
electric, being a maximum when the thick- 
ness is a minimum. For this reason mica 
is generally used as it can be obtained in 
varying thicknesses down to r/roooth of 
an inch. In what follows mica has been taken 
as the solid dielectric. To enable maximum 
capacities of condensers of various diameters 
to be determined quickly, the series of graphs 
shown in Fig. I has been plotted. These 
cover diameters varying from I in. to 5 ins., 
with a mica dielectric ranging in thickness 
from r/roooth to ro/roooths of an inch. 
As an example, the capacity of a 3-in. 
diameter condenser with a 5/1000 in. mica 
dielectric is determined by reading up from 
the “5” graduation until the 3-in. graph 


is reached, and then across to the vertical 
scale, giving a reading of 0-002 míds. In- 


CAPACITY IN MICROFARADS 


THICKNESS OF MICA DIELECTR 
IN THOUSANDS / INCH 


Fig. 1. The curves show the maximum capacity 


circular variable condensers with mica spacing. 4 


е 
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termediate values may be calculated by 
using the formula | 


С = o'o0117D? 
t 


where D is the disc diameter in inches and 
£ 15 the thickness of the dielectric in 
thousandths of an inch. 
The capacity with an added air dielectric 
is given by 
Cx 0:0001763D*? 
4 — 5:64 
6:64 
D = disc diameter in inches. 
d -- total distance between 
in thousandths of an inch. 
t = thickness of solid dielectric in 
thousandths of an inch. 


where 


plates 


CAPACITY CURVE FOR 
MICA MA PARALLEL PLATE 
vas ABLE COMOEASER 


AIR GAP IN. THOUSANOG/INOM 


CAPACITY IN 


Fig. 2. 
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disc, this means-that 11 degrees rotation 
decreases the capacity of the condenser 
by more than 50 per cent. At the other end 
of the scale, the minimum capacity end, 
the reverse is the case, complete revolutions 
of the screw giving little decrease in capacity. 
The following comparison illustrates the 
point for the condenser in question. When 
the capacity is 0-0015 mfds., 1 degree on 
the dial reduces it by o-o00012 mfds. When 
the capacity is 0:00015, I degree on the dial 
reduces it by o-ooooor. In other words 
120 degrees rotation at one point gives the 
same variation in capacity that т degree of 
rotation gives at another. This case is 
selected within the working range of the 
condenser, while other more extreme values 
show much greater variations. 

Fig. 2 may be regarded as being typical 


DEGREES ON DIAL USING 2 BA SCREW 


0-0014 0-0018 ©0018 
MICROF ARAOS 


An interesting curve showing the capacity changes produced by rotating the dial of 


a screw-operated variable condenser. 


Fig. 2 shows a capacity graph plotted 
from the above formula for the case given 
in the previous paragraph, 7.e., 3-in. discs 
with 5/roooths mica sheet, the maximum 
capacity of which is 0:002 míds. It will 
be seen that an air gap of only 1/1000 in. 
reduces the capacity to 0-0009 mfds! 
Using a 2 B.A. screw to actuate the movable 


of capacity curves for compound dielectric 
condensers. The curve is a hyperbolic one 
and shows that, for higher values, tuning 
on these condensers is much too coarse, 
and for lower values much too slow. Only 
over a small range are such condensers as 
convenient as the multi-vane type. 


W. А. 
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AN INSTRUMENT TO COMPARE SIGNAL 
STRENGTHS. 


Accurate measurement of signal strength requires great care and somewhat 


elaborate and expensive apparatus. 


The instrument here described will serve 


as a very fair means of comparing signal strength which is so important a 


By A. CASTELLAIN, 


T has often struck the writer that some 

more reasonable scale than the usual 

R scale should be used in the estimation 

of signal strength. It is very obvious 
while listening-in on amateur wavelengths 
that no two people mean the same strength 
by R7 for example. 

The ideal way to measure signal strength 
would perhaps be to pass the rectified signal 
current through a sensitive microammeter 
and so measure it directly. However, 
sensitive microammeters are costly and con- 
sequently the method is not suitable for 
average amateur use. 

One of the simplest methods of estimating 


signal strengths is to shunt the telephones : 


with a variable resistance, which is altered 
until the signal is only just audible. It will 
be seen that the stronger the signal the smaller 
must be the resistance in order that the 
signal may only just be heard in the tele- 
phones. 

Suppose 7 is the resistance of the tele- 
phones and ЁК the shunting resistance. Let 
1 be the signal current and a the current 
which will give just audible signals in the 


telephones. Then i may be expressed in 
terms of R, T and a. Thus :— 
a Е К 
t—a Т 
whence 1 = E gy 


; ; T ) 
or i varices as р + ї аз ais assumed con- 
stant. 


This reasoning is correct assuming that the 
impedance of the telephones at the signal 
frequency is equal to their resistance, and 


matter in recording experimenta) results. 


B.Sc. 


* 


A.C.G.I., 


that the signal frequency always remains 
constant, neither of which assumptions hold 
in practice. 

However, as very few amateurs have 
facilities for telephone impedance measure- 
ments, and as in any case this method is only 
useful for comparison purposes, the telephone 
impedance may be taken as the marked 
resistance of the telephone windings. 


The constancy of frequency may be approx- 
imated by always testing signal strength on 
speech, and not on music or gramophone 
records. 


Fig. 1. 


It is also convenient to adjust the shunting 
resistance until it is only just possible to 
distinguish. what is being said. 

The scale of signal strength 1s a fixed 


by the equation signal strength = = at pcs. 


e.g., Suppose T = 4,000 ohms. 


(1) If R= 500 ohms S = 1:999 


+I=9 
500 


weak. 


+ 1 == 


st E 


4,000 


(2) If R = тоо ohms S = 
| тоо 


The instrument to be described is a shunt- 
ing resistance variable in steps, each step 
corresponding to a signal strength on the 
above scale. 
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MATERIALS REQUIRED. 

(a) Ebonite panel, not less than 7” x 5” x 1" 
and box to suit about 24” deep for 
2,000 ohm and 5” deep for 4,000 ohm. THE PANEL. 
phones. The panel should be squared, marked out 

(b) 50 vds. or Foz. 38 S.W.G. Eureka as in the dimensioned sketch and drilled. 
D.C.C. or S.C.C. wire for 2,000 ohm The diameter of the pitch circle of. contact 
phones and double this amount for studs is 4:3 inches, so that a special phosphor 
4,000 ohm 'phones. bronze arm will have to be made to fit in 

(c) 3 dozen 1 contact studs with nuts and place of the т} in. arm on the bought switch. 
washers , The slot in the end of the switch arm is for 
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A foot rule divided into inches and tenths 
right up to one end is also required. 


{ 
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Fig. 2. An illustration of the instrument described in this article. 


(d) Complete switch arm and bush. . the purpose of reading the number of the 
(e) Four terminals. stud on which the arm happens to be. 
Piece of phosphor bronze strip, A 4-in. disc. should be cut out of stiff 
"xd" x 3’. white paper and a 3-in. diameter circle 
(g) Cardboard tube, 3}” diameter and 2” drawn on it in ink. A centre hole must be 
long, for 2,000 ohm and 4%” long for cut just large enough to slip over the bush 
4,000 ohm ‘phones. of the switch arm. 
(h) Paraffin wax, sealing wax, and т yd. The paper disc is held in position on the 
heavy gauge tinned copper wire. panel by the off stud. This stud has 


v 


* 
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two flats filed on it so as to clear the arm, 
and is fixed on to the panel as follows :— 
The paper disc is placed over the centre 
bush inside the ring of contact studs. A nut 
is screwed on to the “ off " stud, which is 
then pushed through the paper and secured 
by another nut on the underside of the panel. 
The height of this stud should be so adjusted 
that the switch arm will be lifted clear of the 
other studs as it passes over. The reason 
for having ап off stud of this nature is 
that it is very easy to find in a hurry. 


E 


Va 


Fig. 39. A guide to the lay-out of the panel. 


The new phosphor bronze arm should be 
polished with fine emery paper and lacquered, 
and the whole switch assembled. 


The bottom of each contact stud and of the 
four terminals must now be tinned with a 
very hot iron and small pieces of tinned 
copper wire about #-in. long soldered T 
fashion (and pointing to the centre) to the 
last 20 studs, after which all nuts should be 


, tightened up. 


THE RESISTANCE. 
This is made in two parts, (1) lengths{of 


wire in loops between the last 20 studs and. 


(2,tappings to the remaining studs from 
turns wound on the cardboard former. 
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reel, bare 1in. at the end, and tin. 
this end, using a very hot iron, to the inside 
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A table is given for 2,000 ohm and 4,000 
ohm 'phones, of lengths of 38 gauge Eureka 
wire required between studs. 


METHOD OF FIXING WIRE. 


Take for example the wire between studs 
Nos. 24 and 25 (2,000 ohm 'phones). 

(Note.—The numbers 3 to 37 (on the signal 
strength scale) should be scratched on the 
underside of the panel against the appropriate 
stud). 

Unwind about 10 ins. of wire from the 
Solder 


end of the T-piece on No. 25 stud. When 
cold, pull the wire to see if it is properly set. 

Now put the end of the foot rule on the 
T-piece by the wire, measure off about ; in. 
more wire than is required and cut and bare 
the last $ іп. Put the end of the rule on the 
T-piece again and, holding the bare part of 
the wire between the first finger and the 
thumb of the left hand, pull the wire tight 
against the rule and kink it at the correct 
length against the second finger nail of the 
left hand. | = ^ 

This operation is done in much Tess time 

than it takes to describe and is not difficult 
after it has been done once or twice. 
. The spare wire after the kink should be 
tinned and soldered to the inside end of the 
T-piece of No. 24 stud, taking care that the 
solder comes right up to the kink. 

The next wire will start from the outside 
end of the T-piece of No. 24 stud and finish 
on the outside end of No. 23 T-piece and so 
on. In this way the resistances between studs 
37 to 18 are obtained quite accurately. 

Between each of the studs 18 to 3 the 
length of wire required is over 1 ft. and so 
cannot be measured very easily on the rule ; 
also the loops of wire formed would be ex- 
cessively long, so that the method of winding 
the wire on a tube is adopted. 

At this point it should be remarked that 
even if 3}-in. diameter tubing is available, 
it is as well to measure the circumference of 
the tubing by measuring the length of one 
turn of the 38 gauge wire. 

In the author's case this length was 
10:43 ins. and figures are given for 2,000 ohm 
phones for this circumference. 

The calculations for any other length of 
circumference are quite simple, as the length 
of wire required is given in the tables. 
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Thus :— 
Length of wire required 315ins. (say). 
30 turns on 10 · 43 in. 
circumference 312 · 9 ins. 


ed 


2-I ins. over. 


TABLES FOR 2,000 ohm 'PHONES. 


3 | 
4 | Б 
Б = | 78 5-46 
6 ex Жүрү: 54 | 3-78 
7 . = | YE 39 9-1 
8 285-7 — 6 6-75 30 | 2-1 
9 250 д 5-95 23 3-1 
10 999.9 -— 4:083 18 1:26 
11 200 = 3-15 14 0-98 
12 181-8 n | 2.3864 10 9-1 
13 166-77 — ; 1-75 8 2-56 
14 153-84 — | ]2115 6 0-42 
15 142-86 ЕЕ 0-75 4 1-88 
16 133-3 — | 035 2 6-14 
17 125 — 0 1 2-16 
: 11-11" Е 
is 117 „„ 
9-9” | zr 3 = 
: і erence 
19 111-1 вазе, у of tube 
20 105-26 кү a 10-43" | 
21 100 | 
22 95-24 — — — 
23 90-9 = za O gs 
24 86-95 ds - == 
25 83-33 == ox = 
26 80 = =. ка 
27 76-92 => == . 
28 74-07 ы 22 == 
29 71-43 = - | = 
30 68-97 A жы - 
31 66-67 ais — | — 
32 64-52 = "NE ш 
33 62-5 M E | = 
34 60-6 eus 22 = 
35 58-824 = = = 
36 57-43 == = С 
37 а > — — 
.84^ 8 0-167 
turns over 


The “ 2-1 in. over is used to connect the 
tapping point to the correct stud, and if this 
is not enough, the difference is made up of 
thick tinned copper wire. 
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Before starting to wind the tube, about 
3 yds. of wire should be cut off for the various 
odd lengths such as 2-1 ins. above. 

Two pieces of tinned copper wire about 
I in. long should be pushed through the tube 
near one end and about } in. apart, leaving 
their ends just projecting. This is for the 
beginning and end of the 8 turns (in the 
case of 2,000 ohm 'phones), which represent 
signal strengths greater than 37. 

About 4 in. further down on the other side 
of the tube another piece of tinned copper 
wire about II ins. long must be pushed 
through for the start of the rest of the 
winding. 

The tappings are made as follows :— 

The wire is bared for about gin. at the 
end of the required turn, without breaking 
the wire, and a piece of the spare wire about 
I in. longer than required (thus about 3 ins. 
long in the case considered above), which has 
lin. bared at one end, is twisted twice 
round the bare space on the first wire at the 
required point. The join should be touched 
with fluxite on the end of a match and 
quickly soldered with a very hot iron. The 
bare portions of the wires may now be thinly 
covered with hot sealing wax and the joint 
pressed on to the cardboard former while' 
the waxisstillhot. Inthis way each tapping 
is fixed to the tube and is thus well protected 
during the rest of the winding. 

It is advisable to reverse the direction of 
winding every 20 turns ог so, the reverse 
being made half-way round the tube from 
the tapping points and fixed with sealing 
мах ; this is in order to keep the winding 
more or less non-inductive. 

When all the turns have been put on, the 
tube is fixed to the underside of the panel 
inside the ring of studs with sealing wax. 
The connections to the remaining studs should 
now be made, the correct lengths of wire 
being found and fixed as before. 

When all the connections have been made, 
and all the nuts tightened up, melted wax may 
be poured on the winding and over the studs. 
The loops of wire should be pulled straight 
and lightly fixed to the end of the tube by 
dabs of paraffin wax. 

Those loops which will not conveniently 
go on to the tube may be fixed in a similar 
manner to the panel. 


Finally, the stud numbers should be 
written on the paper disc in the slot of the 
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switch arm, and each should correspond to 
the number of the stud with which the arm 
is making contact. 


UsE OF INSTRUMENT. 

This instrument may be used, for example, 
to compare the signals given by various 
circuits on the same transmitter, or for 
assisting an amateur who wants to know 
what are the effects of his various transmitter 
adjustments on his received signal strength. 

The instrument should not be used in a 
valve detector circuit when the receiver is 
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very nearly oscillating, as altering the 
shunting resistance usually alters the circuit 
conditions enough for the receiver to start 
oscillating. However, this trouble does not 
occur when a good telephone transformer or 
a note magnifying valve is used after the 
detector. 

In conclusion, this instrument will well 
repay time and trouble spent in making it, 
and, although it is useless for absolute 
measurements of signal strength, yet it is 
of far more value for general amateur use 
as a comparative scale than the R scale. 


The interior of the control room at the Aircraft Station at Lausanne. 
times for Broadcast Transmissions. 


This station is also used at 
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AN EXPERIMENTAL BOARD. 


It is a curious fact that although many devotees to wireless provide them- 
selves with numerous component parts of wireless apparatus yet so many 
begrudge the time and outlay for the construction of an experimental panel 
which would enable them to carry out thcir experiments in a systematic manner. 


By A. J. Вои. 


UCCESSFUL experiments can and 

often have to be carried out by 

arranging a few components upon a 

convenient table or bench and making 
the necessary connections by means of 
covered copper wire, but such a procedure 
tends to confusion, is slow and cumbersome, 
and sooner or later the penalty is paid in 
the shape of H.T. batteries shorted, valves 
accidentally burnt out, and a low percentage 
of successful experiments. 

The design for an experimental board 
which has given satisfactory results is shown 
in Fig. r. It will be noticed that provision 
is made for the employment of from one to 
six valves and that the value of the H.T. 
and L.T. batteries respectively can be 
different for each valve. 


9 
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On the other hand, should it be desired that 
the value of the H.T. battery shall be com- 
mon to all the valves in use, then the Н.Т. 
terminals numbered from т to 6 can be 
instantly connected together by a piece of 
bare wire, and the battery inserted between 
"H.T.--" апа H. T. —" in the usual 
manner. Likewise if the value of the L.T. 
battery is common to all the valves in use 
it is only necessary to short the L.T. positive 
terminals numbered from 1 to 6 in a similar 
manner and insert the common battery 
between L. T. —6" and L. T. + 6." 

The sets of terminals marked P” and 
“S” are of course intended as connections 
for intervalve transformers and sufficient 
space has been allowed between P, P, and 
S. S, to accommodate a transformer or other 
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Fig. Il. Lay-out and connections of the experimental valve panel. 
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apparatus usually employed for connecting 
the output of one valve to the input of the 
next. 

If the resistance method of high frequency 
amplification is required for valves 1 and 2, 
connections can be made as in Fig. 2, the 
coupling condenser, 0-0002 mfd., being joined 
between the lower anode terminal marked 
P and the top secondary terminal marked S. 
It will be found that resistances and con- 
densers can be conveniently mounted on a 
small wooden panel as shown, no further 
insulation being necessary, as the resistances 
are marketed fixed between spring clips and 
mounted upon a small piece of ebonite 
complete with two terminals. Experiments 
employing the tuned anode method of high 
frequency amplification (Fig. 3) can easily 
be arranged for valves 1 and 2 by plugging 
suitable coils into the coil sockets provided, 
connecting suitable condensers to terminals 
marked P, and utilising the small unit in 
Fig. 2 (with -the anode resistance removed) 
for coupling the valves together. 

Although the construction of the experi- 
mental board is obvious and simple, yet to 
those whose leisure time is very limited, the 
following constructional details and hints 
may prove useful. 

The base measures 2' 6" x 1' 7" x 4" and 
is constructed of hard wood stiffened at each 
end by wooden battens. Forty-five holes are 
bored in the board in the positions indicated 
in the drawing to receive ebonite bushes for 
the purpose of insulating the 45 terminals. 
The bushes can be purchased to size or cut 
from ebonite rod. If rod is utilised it should 
be cut to §-in. lengths and holed to receive the 
type of terminal selected. The bushes can 
be fixed to position in the board by means of 
cold glue and arranging that the bushes shall 
be a driving fit in the holes in the board. 
By arranging that the bushes are šin. in 
length they will, when in position, slightly 
protrude above and below the baseboard, 
thus avoiding the necessity of ebonite 
washers. The diameter of the ebonite 
bushes will, of course, depend upon type of 
terminals utilised. 

For the purpose of mounting the filament 
rheostats, a piece of board is prepared 
measuring І’ 8” x 3)" x 1° and is fixed 
perpendicular to the baseboard by means 
of two brass angle pieces. To a similar piece 
of wood, but measuring 1’ 8” x 247 x 1", 
and supported one inch above the base by 
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two pieces of wood, the valve holders are 
ecured. 

The adoption of the valve holders of the 
type shown in the illustration is recommended 
as by their use it is only necessary to bore 
six holes, each 3“ in diameter (34 be- 
tween centres), and attach the valve holders 
in position by means of small screws. The 
capacities between the valve legs set up by 
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Fig. 3. Tuned anode 
H.F. coupling. 


Fig. 2. Connections 
for H.F. resistance 


capacity coupling. 


the use of solid mounted valve holders is 
negligible as compared with the capacities 
present in the valve, though it is advisable 
to select holders built with reliable insulating 
material. 

Wire connections, as indicated by the 


dotted lines in Fig. 1, can easily be followed. 


All of the permanent connections should be 
soldered, and made on the underside of the 
board. 


Catalogues, ect., Received. 


Scientific and Electrical Utility Co. (36, St. Paul's Road, ee 
Cross, Halifax, Yorks). Pamphlet describing the firm’s wireless 
construction service, whereby sets are built up to customers’ 
designs, free of cost, provided components are purchased from 
the Company. 

Radiax Limited (4 Percy Street, London, W.1.). Catalogue No. 
17a, illustrating and describing the firm's wide range er. ac- 
cessories and components. 


Eagle Engineering Co., Ltd. (Eagle Works, Warwick). A well- 
produced brochure dealing with Chakophone Wireless Receivers 
and Accessories. 


Collins, Ltd. (35a Bessborough Street, Westminster, S.W.1). 


A sixteen-page booklet containing instructions in operation of 
Hart Collins wireless receivers, together with a price list. 


A. H. Hunt, Ltd. (H.A.H. Works, Tunstall Road, Croydon, Surrey). 
General Catalogue, No. 52, of electrical, motor cyc , automobile 
and wireless accessories and specialities. With details of Hellesen 
batteries. 

L. J. Chambers & Co. (Andrew Works, Cowthorpe Road, Wands- 
worth Road, London, S. W. S). Catalogue of a varied range of 
wireless component parts. 

Chloride Electrical Storage Co., Ltd. (57, Victoria Street, S.W.1.). 
Battery Service S Letter, No. 4. Leaky Battery Boxes., 
Hindle, Son & Co., Ltd. (Union Engineering Works, Haslingdent 
Manchester). Illustrated leatlet, descriptive of Hindle Broadcast 

Receivers. 
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VALVE TESTS. 


THE MULLARD '* WECOVALVE '' AND ONE-VOLT “ ORA.” 


THE WECOVALVE. 


OW consumption filaments may be 

divided roughly into two groups: 

those in which the current is very 

small, and those requiring a very 
small voltage, the subject of our review 
falling under the latter heading. 


FILAMENT AMPERES 
EMISSION MILLIAMPERES 


1 2 
GRID VOLTS 
Fig. 1. 


Originally hailing from the other side of 
the Atlantic, the Wecovalve has attained 
great popularity in this country and is now 
supplied with a standard four-pin base. It 
is fitted with a comparatively thick but 
stubby filament and is rated as 0:25 ampere 
at I volt. 

Our standard tests were applied to a 
valve of recent production and the charac- 
teristics of the filament are given in Fig. 1, 
showing the tested sample to pass a current 
exactly in accordance with its rating, 
which produced an emission of 5:5 milli- 
amperes. 

The anode current-grid potential curves 
shown in Fig. 2 are seen to be particularly 
good, that at the higher anode potential 
being straight and steep over an extended 
range and good distortionless low frequency 
amplification at this potential should 
obtained. The curves of Fig. 2 are of great 
value to the experimenter as they indicate 
amongst other things the amount of negative 


grid bias which should be applied for satis- 
factory low frequency amplification. 

The curves of Fig. 3 give the magnification 
factor, plate impedance, and plate current 
as functions of plate voltage, the voltage of 
the grid being zero. Except at very low 
potentials the magnification is about 7 to 1 
with an impedance of from 16,000 to 20,000 
ohms. This ratio is very good, and is no 
doubt due mainly to the closeness of the 
electrodes. For the moment we will defer 
the results of the practical test on the 
Wecovalve and consider tests made with a 
somewhat similar valve. 


MILLIAMPERES 


GRID VOLTS 
Fig. 2. 


THE ONE-VOLT “ ORA.” 


The reason we have taken these two 
valves together is because of the similarity 
of their internal arrangements. At first 
sight it would appear that the one-volt Ora 
was merely the Wecovalve electrodes placed 
in the standard Ora bulb, but closer inspec- 
tion shows, that at any rate, the anode to 
be of slightly greater diameter. 
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Static tests are given in Figs. 4, 5 and 6, 
which the reader may compare with Figs. 
I, 2 and 3, which refer to the Wecovalve. 


e 


ANODE CURRENT MILLIAMPERES 
M VALUE 


0 20 40. 60 80 100 
ANODE VOLTS 
Fig. 3. 


The filament efficiency of the sample 
tested was found to be somewhat less than 
. normal, being but 3 milliamperes at one volt, 
and in order to obtain the curves of Figs. 5 
and 6, we increased the filament volts to 
the upper limit (1:1) which voltage it will 
be seen from Fig. 4, brings the emission up 
to 5 milliamperes. At moderate plate poten- 


10 


22 eras 


donc 


FILAMENT AMPERES 
EMISSION MILLIAMPERES 


GRID 


VOLTS 
Fig. 4. 


tials the magnification and impedance are 

8-3 to 1 and 45,000 ohms respectively. 
Valves of Mullard manufacture are of 

good mechanical construction and finish and 
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in this direction those under review leave 
nothing to be desired. 

On a practical test both types were found 
to be excellent rectifiers, the Wecovalve 
operating well on 20 volts, whereas the one- 


MILLIAMPERES 


GRIO VOLTS 
Fig. 5. 


volt Ora required a somewhat higher value 
of plate potential, say 30 to 40. 

As a high frequency amplifier the one- 
volt Ora was distinctly the better, the 
Wecovalve being rather apt to burst into 


ANODE CURRENT MILLIAMPERES 
M VALUE 


ANODE VOLTS 
Fig. 6. 
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oscillation and a fairly large amount of frequency side and with a plate potential of 

grid damping was required to stabilise the 80, good amplification was obtained, a grid 

set. bias of 4 and 3 being respectively used for 
Both types are quite good on the low the Wecovalve and one-volt Ora. 


The introduction of educational 
broadcasting specially arranged for 
school education purposes is due to 
the initiative of the Schools Radio 
Society of Great Britain, which is a 
section of the main Radio Society. 
The hearty co-operation of the B.B.C. 
in carrying out the scheme is almcst a 
guarantee of its future success. 


In connection with these special 
transmissions arranged by the B.B.C. 
for the purpose of exploring the 
possibilities of broadcasting for educa- 
tional purposes, it is interesting to 
note that very successful demonstra- 
tions have been carried out at various 
schools all over the country. Two 
particularly successful demonstrations 
were made recently at the Wheatley 
Street Schools, Coventry. The first 
occasion was on April 4th, when a 
lecture on Music, by Sir Henry 
Walford Davies, was transmitted from 
the London station. The second 


transmission took place on April llth, Broadcasting a lecture at the Wheatley Street. School. 


| а | = 
2 S 


This picture shows B. T. H. apparatus installed in the head- 
master's private room at the School. 


when a lecture on the Migration of 
Birds," by Mr. E. K. Robinson, was 
broadcast. 

The receiving apparatus used on 
both occasions was of B. T.H. standard. 
On April 4th à single B.T.H. loud 
speaker was installed in one of the 
classrooms, апа the lecture was heard 
quite clearly and distinctly by a 
double class of 70 boys. On the 
second occasion three B.T.H. loud 
speakers, connected in parallel, were 
installed in three separate classrooms, 
and the lecture was given simultaneous- 
lv to three double classes totalling 
approximately 210 bovs. 

The representatives of the local 
education authority who were present 
at the second lecture expressed their 
complete satisfaction and keen interest 
with the results obtained. 

The two demonstrations referred to 
were carried out by the British 
Thomas-Houston Company, Ltd., who 
manufactured and supplied the 
apparatus. 
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THE TRANSATLANTIC TESTS. 


REPORT OF RECEPTIONS OF EUROPEAN SIGNALS BY AMERICAN 
AND CANADIAN STATIONS. 


By PuiriP R. Coursey, B.Sc., 


F. Inst. P., A. M. I. E. E. 


(Concluded from page 159 of previous issue.) 


3 ОТ, I. B. Smith Jr., 
Ambler, Pa. 
2 SZ, 5 PU, 8 AB, 8 BF. 


8 АРУ, B. J. Kroger, 1630 Third Street, N. W., 
Washington, D.C. 
2 OD, 2 82, 5 КО, 8AB, З ARA, 8 BF, PCII. 
8 CHG, E. R. Gabel, 412 Meredith Street, Kennett 
Square, Pa. 


1 Lindenwold Terrace, 


3 YO, Lafayette College, Easton Pa. 
2 SZ, 8 AB, 8 BF, PA 9. 


8 ZO, H. A. Beale Jr., Parkesburg, Pa. 
8 AB, PCII. 


3CA, J. E. Wohlford, 
Roanoke, Va. 
8 AB. 


3 ше М T. Gravely, 854 Main Street, Danville, 
в 
8 АВ. 


ЗАВ, А. B. Goodall, 
Washington, D.C. 
8 AB. 


8 ABS, E. F. Schwartz, 
Petersburg, Va. 
AB. 


118 Cambridge Street, 


1824 Ingleside Terrace, 
605 Mattoax Street, 


3 HS, F. Kral, 1814 Kilbourne Place, 
Washington, D.C. 
2 SZ, 8 AB, PA 9. 


3 LN, L. P. Tabor, 111, Iona Avenue, Nazareth, Pa. 
8 AB. 


sisi. R. J. Carr, 617 Union Avenue, Petersburg, 
а. ` 
2 SZ. 


3 CEG, G. L. Kreider, Box 856, Annville, Pa. 
6 NI. 


4 BL, L. W. and T. E. Bryant, 307 W. Hillcrest 
Street, Lakeland, Fla. 
8 AB. 


5 AC, N. S. Hurley, 710 S. Carolina Street, Mobile, 
Ala. 
8 BF. 
8 PK, E. Seiler, Box 114, E. Bloomfield, N.Y. 
8 AB, 8 BF, PA 9. 
8TW, J. M. Barnhart, 
Steubenville, Ohio. 
8 AB, 8 BF. 
8 ASB, E. К. Doherr, 


Monaca, Pa. 
8 AB. 


N.W* 


812 Sherman Street, 


704 Washington Avenue, 


8 BDR, De Los Underwood, 113 Pine Grove Avenue, 
Pontiac, Mich. 
8 BF. 


8 BLI, P. Will, Jr., 7 Highland Heighte. Rochester, 
N.Y 


6 XX. 
8 ol T. Van Loan, 31 Prospect Avenue, Catskill, 
N.Y. 


8 BF. 
8 CTK, J. S. C. Miller, 25 Gelston Street, Buffalo, 
N.Y. 


8 AB. 
8 AKN, H. S. Bixby, Dayton, N.Y. 
8 AB. 


8 AVL, H. F. Butler, 129 Lentz Avenue, Lehighton, 
Pa. 
2 SZ, PA 9. 


J. M. Tiffany, Summit, N.J. 
5 KO, 6 XX, 8 AB, PCII. 


A. R. Tabbut, Bar Harbour, Me. 
5 AT, 6 XX, 8 AZ, 8 BÉ, 8 BF. 


W. R. Woodward, 60 Maplewood Avenue, Hartford, 
Conn. 
2 SZ, 8 AB, 8 BF, PA 9, PCII. 


Bronx Radio Club, Mr. E. E. Laufer, Sec., 699 E. 
137th Street, N.Y.C. 
5 KW, 5 AT, 5 BV, 6 XX, ЗАКА, 8 BF, PA 9, 
PCII, PAODV. 


J. B. Smith, Ambler, Pa. 


8 AB. 


It may be of interest to summarise the 
above report, so as to show at a glance which 
American and Canadian stations reported 
reception of each British transmitter. This 
information is set out in Part III below. 


PART III. 
ANALYSIS OF RECEPTION REPORT. 
Call Letters 
of British Reported by 
Station. | 
2 FN 1 BDT, 1 ANA, 1 BCF, 1 BVL. 
2 FQ 1 ANA. 
2 FU 1 BDT. 
2 IN 1 BDT. : 
2 KF 1 ANA, Canadian 1 BQ, Canadian 1 DD. 
(N.Y.C.). 
2KW 1 BDT, I ANA, Bronx Radio Club 


(J. v. C.). 
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2 NM 
20D 


20N 
282 


БАТ 


5 BV 
БКО 
5 LC 


5 NN 
5 PU 


6 NI 
6 XX 


6 YA 


| ВОТ, 1 ANA, Canadian 1 AF, 1 ВСЕ, 
А. A. Learned, (Providence R. I.). 

Can. 1 BQ, Can. 1 DD, 3 APV. 

R. 


ELA 


1 

1 ; 1АХА, 311, Сап.1 АЕ, Can.1 BQ, 

* | DD, 1 AWE, 1CZ, 1AUF, 

‚ 1 BCF, I AKZ, 1 RR, 1 AAC, 

, АСТР, 1 AUR, 1 AUC, 1 AQY, 
2AJF, 2CRO, 2NP, 2BSC, 
3 АРУ, 3 YO, ЗНЗ, 3BMN, 

W. R. Woodward, (Hartford, 

; A. A. Learned (Providence, R.I.) 
. 1 ANA, Can. I АЕ, 1 CZ, 1 BBM, 

BCF, 1 RV, 1 AYN, 1 AJK, 1 BVL, 

1 AKZ, I RR, 1 BDU, 1 AUR, 1 AUC, 

1 GG, 2 CYH, 2 CWR, 2 APY, 2BSC, 

N. R. Tabbatt, (Bar Harbour) ; Bronx 

Radio Club (N.Y.C.); A. A. Learned 

(Providence R.I.). 

1 BDT, I ANA, Сап.1 BQ, Сап.1 DD, 

1 BCF, Bronx Radio Club (N. V. C.). 

1 BDT, Can.1 AF, Can.1 BQ, Can.1 DD, 

3 APV, J. M. Tiffany, N.J. 

1 BDT, 1 BCF, LSN; 1CTP, A. A. 

Learned, Providence, R.I. 

| BDT, 1 ANA. 

| BDT, 1 ANA, 1 BCF, 1 BDU, 1 AQY, 


ies x 
PME 


3 OT, A. A. Learned (Providence, R.I.). 
1 BDT, I ANA, Can. I AF, I ВСЕ, 
1 ААС, 3 CEG. 

1 BDT, I ANA, Сап.1 AF, Can.l DF, 
1 AMQ, 1 AWE, 1 CZ, 1 AUF, 1 BBM, 
1 BFA, 1 CAZ, 1 RV, I AJK, ISN, 
1 BYL, I AKZ, 1 RR, 1 BDU, 1 AUR, 


1 AUC, 1 AC, 1GG, 2AJF, 2 APY, 
8 BLI, J. M. Tiffany (N.J.); A. R. 
Tabbart (Bar Harbour); Bronx Radio 
Club (N.Y.C.); A. A. Learned (Provi- 
dence, R. I.). 

1 BDT, Can. l BQ, 
1 BVL, 2ТР. 


1 BIS, 1 AXN, 


PART IV. 


For the purposes of comparison the number 
of the United States and Canadian stations 
who reported reception of signals from 
European stations is tabulated in the right- 


hand column of the table, 


Part IV, the 


centre column of this table giving the 


, Waves. 
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number of days on which each European 
Transmitting station was heard, this informa- 
tion summarising Part I of the report as 


No. of days on | No. of U.S. and 


Station Call | which signals | Canadian Sta- 
Letters. were reported tions who heard 
out of total of 20 signals. 
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* See footnote to table, Part 1. 


received from the American Radio Relay 
League. 

The information contained in this report 
relates solely to the code word signals 
transmitted on a wave in the neighbourhood 
of 200 metres during the Test periods, and 
does not include the receptions and two- 
way communications effected on the shorter 
Only reported receptions of which 
the code words have been verified by the 
transmission schedules have been included 
in this report. Details of any other receptions 
have not been furnished by the A.R.R.L. 


A Duplex wireless telephone set which is amongst the exhibits of Marconis Wireless Telegraph 


Company, Lid., 


at Wembleg. 
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ULTRA SHORT WAVE TRANSMISSION 
AND RECEPTION. 


DETAILS OF SOME RECENT FRENCH EXPERIMENTS. 


HE trend during the past twelve 

months in experimental trans- 

mission work has been to exploit 

the possibilities of communicating 
on shorter wavelengths than were formerly 
employed. The British, French and American 
amateurs have specialised in long distance 
communication, using wavelengths of roo 
metres with considerable success, but there 
would appear to be a new field of rescarch 
in exploiting the use of exceedingly short 
wavelengths of the order of under 10 metres, 
for then the adoption of directive transmis- 
sion and reception becomes possible. 

Many difficulties present themselves in 
the production of oscillations on the short 
wavelengths, and in this field there is 
considerable scope for experimental work, 
particularly as the power necessary to under- 
take tests of this sort need not exceed 
IO watts. Some particularly interesting 
experiments in short wave work have recently 


Fig. J. Cireuit employed for the short ware 
oscillator. 
been conducted by Commandant René 


Mesny, which have been accompanied by 
considerable practical success. 
The principle of the oscillating system 


employed is shown in Figs. 1 and 2, and it 
will be seen to consist essentially of a full 
wave oscillating arrangement. The valves 
employed are the usual French military type, 
each dissipating about 5 watts, and it is 
interesting to observe that special valves 
having low capacity between the electrodes 


Fig. 2. Тһе practical form of the oscillating circuit. 


are not essential. In using a circuit of the 
type shown it is necessary to insert low 
capac ty choke coils in the leads from the 
high tension generator in order to prevent 
oscillation leakage, whilst it is advisable 
also to insulate the entire apparatus and 
filament battery in such a manner that a 
minimum capacity to earth is present. 
With the French military type of valve 
it was found that an ammeter reading of 
180 milliamperes could bc obtained in the 
aerial system shown in the accompanying 
photographs on a wavelength of 2 metres, 
which is the minimum wavelength usually 
employed. Considerable difficulty was ex- 
perienced in the setting up of oscillations 
on shorter wavelengths. The inductances 
used on this wavelength consi, ted of wire 
loops, 8 centimetres in diameter, the gnd 
circuit coil being arranged almost at right 
angles to the anode circuit coil. The anode 
circuit is coupled to the aerial circuit by 
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bringing a portion of the loop near to the 
vertical aerial. It wi'l readily be appreciated 
that on such short wavelengths, owing to 
the limited amount of wire required to form 
the tuning circuits, that relatively large 
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inductive coupling must necessarily be 
present between various leads, whilst the 
effects of any capacity coupling will have 
considerably more effect than on longer 
wavelengths. 
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The aerial consisting merely of a straight 
wire has the advantage of very low ohmic 
resistance, and acts as an efficient radiator. 
Modulation has been introduced into the 
grid circuit of this oscillating arrangement 


~ 


Photographs of the apparatus 
employed by Commandant 


Mesny in carrying out 


erpi riments on wavelengths 
of the order of two metres. 
The right hand aerial in the 
upper figure is used for tuning 
purposes and is fitted with a 


tico electrode neon detector. 


4 


E. 


AL T 


" 
. 
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for the transmiss:on of telephony and suc- 
cessful telephony experiments have been 
carried out on wavelengths from 1:5 to 
50 metres. The grid resistance is replaced 
by the plate filament impedance of a 
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valve, the grid potential of which is 
varied by the usual microphone transformer 
method (Fig. 3). 

Tests carried out with apparatus of the 
type described here show that good results 
can be obtained up to distances of about 
т} miles, though it was observed that unless 
open country was selected free from surround- 
ing objects, that the range became limited 
owing to absorption. Using the apparatus 
for communication through a wood it was 
found that a telephonic range of about half 
a mile could be obtained. These tests were 
carried out without the use of reflectors, 


and it is to be assumed that considerable 


extension of range can be obtained when 
the transmitting and receiving aerials are 
placed at the focus of tuned parabolic 
reflectors.* 


For an account of the use of reflectors on short 
wavelengths see The Wireless World and Radio 
Review, Vol. XII, June 30th, 1923, page 419. 
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Short wave transmitter with modulator 
circuit. 


Fig. 3. 


THE HUMAN BODY AS A DETECIOR. 


A PROBABLE EXPLANATION OF SOME FREAK RECEPTIONS. 


By JAMES STRACHAN, F.IusT.P. 


HE writer had occasionally heard 

statements made to the effect that 

faint telephony had been obtained 

in a simple crystal set with the cat- 
whisker off the crystal and did not credit them 
until, quite by accident, while experimenting 
with a crystal circuit, faint but clear telephony 
was heard under the conditions described. 
The circuit was carefully examined, but 
unsuccessfully, for a loose contact, and after 
a little patient investigation it was dis- 
covered that the reception was obtained 
when the crystal was disconnected from 
the cat-whisker and the experimenter's hands 
were bridging the gap by touching wires or 
terminals. It was further found that this 
only occurred when the contact with one 
hand was fairly firm and with the other very 
light. 


The circuit was then tuned into the local 
broadcasting station and the crystal detector 
removed from the circuit. On holding the 
ends of the wires which were formerly con- 
nected to the crystal detector in the two 
hands, reception was again obtained and 
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varied by the degree of contact between one 
hand and one wire. 

The wires were then connected to two 
clean strips of copper foil (3 ins. х I in.), 
as in Fig. 1 (A and B). 

With this arrangement the best results 
were obtained by applying the hands 
(thoroughly washed and dried) as 
described below. The fingers of one hand 
were pressed lightly on A while B was 
touched delicately with the forefinger tip of 
the other hand. Louder results were obtained 
when the four finger tips of this hand were 
bunched together and rested lightly on B. 
The same result was obtained by resting the 
wrist of one hand on A and the finger tips 
of the same hand on B. The degree of 
contact on B was such that one was just 
aware of contact. This depends upon the 
sensitivity of the nerves and it has been 
since found that the experiment only succeeds 
with an experimenter having soft sensitive 
finger-tips. Further, it is apparently only 
possible withm a small radius of a broad- 
casting station (probably about a mile) and 
with a fairly good aerial. The reception 
is very clear but faint, the rectified current 
over the phones being measured as one- 
eighth to one-tenth of that obtained with 
the crystal. In commencing this experiment 
a fairly loud item on the programme should 
be selected. 

While this experiment is of little practical 
value beyond the probable explanation of 
some freak receptions, and its successful 
demonstration limited, the phenomenon 15 
of some theoretical interest, and its explana- 
tion may lead further. 


The writer was tempted at first to connect 
these results with certain well-known facts 
in physiological electricity, but beyond the 
fact that the finger-tips akound in nerve- 
endings and that the nerves are good con- 
ductors, that science has certainly nothing 
to do with it. The body is such a good 
conductor of high frequency oscillations that 
the surprising fact is the distinct though 
slight rectification obtained. After numerous 
experiments the inevitable conclusion ap- 
peared that the phenomenon was purely 
electrolytic and that a solution of salt water 
(salt being the chief body electrolyte) having 
approximately the same resistance as the 
body, should give the same results. This 
was found to be the case. A long capillary 
glass tube filled with dilute salt solution 
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acted quite as well as the human body. 
Further, it was also found that an electro- 
lytic detector having a small copper plate as 
cathode and the tip of a No. 26 copper wire 
just touching the surface of a то per cent. 
solution of salt water, as anode, gave better 
results, the current passing being measured 
at approximately 50 per cent. of that obtained 
with galena in the circuit. Under the con- 
ditions of reception described above, very 
clear telephony was obtained without any 
applied potential other than that from the 
aerial circuit. Substituting a platinum 
point for the copper anode (in the fashion of 
the ordinary electrolytic detector) yielded 
much poorer results. It was also observed 
that for a given strength of salt solution, a 
definite area of anode contact was required, 
less or more giving poorer reception. It will 
thus be seen that such a detector operated 
by the high frequency oscillations alone 
differs from construction in the ordinary 
electrolytic detector controlled by an applied 
potential from an external battery. In the 
copper-salt detector rectification appears to 
be purely electrolytic, the copper point being 
the anode and the rectified current always 
flowing from copper point to copper plate, 
a polarisation film of hydrogen on the small 
anode stopping the other half of the oscil- 
lation frorg plate to point. This apparatus, 
although poor in its results compared with 
a good crystal, appears to support the 
purely electrolytic theory of salt detectors 
(as advanced by De Forest and others), and 
suggests that it is along such lines .we may 
experiment in improving the electrolytic 
detector. 


— 
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А new T-valve amplifier, Туре AG 2, by Marconi's 
Wireless Telegraph Co., Ltd., to he seen among their 
exhibits at the Wembley Exhibition. 
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CORRESPONDENCE. 


The Thunderstorm of April 26th. 
To the Editor of THe WIRELESS WORLD AND 
RADIO REviEw. 

SIR,—l should be very grateful if your readers 
will send me any information they possess regarding 
the occurrence of lightning flashes in last Saturday's 
storm (April 26th, 1924). From noon to 9 p.m. 
(summer time) some thousands of atmospherics 
were recorded at Cambridge, and it would be of 
great help to me in work on this subject if I could 
find out— 

(a) Where and when the flashes were observed, 

(6) How frequent they were, and 

(с) Whether they were noticed to pass from 
cloud to ground or not. 

E. V. APPLETON. 


The Measurement of Low Frequency Ampli- 
fication. 

To the Editor of THe WiRELESS WORLD AND 

RADIO Review. 

Sin. —In reply to Mr. Huskinson's letter on p. 142 
in your issue of April 30th, the measurements piven 
in my article referred to were not carried below a 
frequency of 300 cycles per second because it is so 
extremely difficult to make telephone measure- 
ments at such low frequencies. Actually the 
testing of low frequency transformers is now 
carried. out at frequencies down to 250 cycles per 
second, but anyone who has carried out measure- 
ments with telephone detection will appreciate 
that this puts a tremendous strain on the observer. 

While appreciating that there are several octaves 
below middle € at 256, it is a faet that a current of 
such low frequency produces an extremely weak 
audible note, due to the great тпећсіепсу at these 
frequencies of the combination of telephone 
‘receiver plus human ear. 

Concerning the step-up ratio of the transformer 
when used as an intervalve coupling. Mr. Huskinson 
will, T hope, pardon me if I decline to discuss my 
objective measurements against the subjective 
imipressions or estimated values of either himself 
or anyone else. There is, in my opinion, at the 
present time far too much discussion, hoth spoken 
and written, as to the relative merits of various 
wireless apparatus upon purely subjective observa- 


tions. Anyone who has attempted to estimate 
sound intensities by ear will appreciate the 
inability of the ear to “remember ` either the 


quality or intensity of sounds. Only by instan- 
taneous change-over switching can anything in the 
nature of reliable measurements be made.“ 

Mr. Huskinson is evidently unaware that an 
alternating current arising from speech or music 
modulation, however complicated its waveform 
may be, can be resolved into a number of perfectly 
pure sine waves of various frequencies, and the 
study of the behaviour of a wireless receiver or 
any component thereof with currents of each of 
these different frequencies is a perfectly legitimate 
and, indeed, probably the only scientific way of 
tackling such a complex problem. 

I know from my quantitative measurements, 
which are in perfect accordance with theory, that 


a single stage of a valve plus transformer can give 
a voltage amplification of from 20 to over 30, 
whereas with resistance coupling and the same 
valve it is impossible to obtain more than the 
voltage factor of the tube, i. e., from 8 to 10, and 
a more usual value is about 6. as stated in my 


paper. While fully appreciating the advantage 
the resistance-capacity coupling has over the 


transformer at the lower end of the range of audible 
frequencies. [ also know of several disadvantages 
which are sufficient to lead many people to preter 
a transformer where perfect reproduction is not 
the only consideration. Besides the relatively 
high value of high tension supply which is necessary, 
and the difficulty of constructing anode resistances 
which will carry currents up to 50 milli-amperes. 
there 1s also the fact that more than three stages 
of resistance coupling are required to give the 
same amplification as that given by two stages of 
transformer coupling (since 6%, or even 83. is lesa 
than 803). 

Of course, if Mr. Huskinson's resistance coupled 
stage is really equal to his transformer-stage. he 
has been rather unfortunate in his choice of 
transformer, in common, I feel. with very large 
numbers of other people. 

R. L. ХміТтн-Коѕе. 

Teddington, 

Middlesex. 


P4 


Long Range Crystal Reception and Ке- 


Radiation. 
To the Editor of THe WIRELESS WORLD AND 
: |. Rapio REVIEW. 
Sin,—I have read with great interest the letter 


from “ B.H.” on re-radiation. The question of 
re-radiating is, I think, of very great importance, 
and re-radiation may go a long way towards 
solving the difficulty of broadcast reception in 
the localities which are out of range trom the 
B.B.C. stations. 

As а suggestion 1 might propose that experiments 
should be carried out on about 75 metres, the 
transmitting station being received on one of iny 
circuits, aptly called by Capt. Armstrong super- 
regenerative. 

The quenching frequency might be quite 
inaudible on this short wave. The receiver could 
be made to re-radiate violently, thus enabling a 
crystal receiver to be satisfactory within a circle 
of several miles from the re-radiation. 

Joux B. BoLrrHo. 

Gorey, Jersey, С.Т. 


A Simple Direct Reading Set for Measuring 
Capacity. 


The buzzer cireuit connections are incorrectly 
shown on page 173. А lead should be added 
between the buzzer armature and the nearer end of 
the buzzer coil, while the the connection between 
battery and armature must be removed and new 
connection made from the battery to the fixed 
contact of the make and break. 
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PATENTS 


AND 


Improvements in Receiving Systems. 


This invention“ relates to means for 
reducing the effect of static or natural inter- 
ference in the reception of radio signals, and 
may be explained by referring to Fig. r. 
The incoming signals are amplified by the 
H.F. amplifier, rectified and passed through 
a note magnifier to the coupled coils 4 and 5. 
The opposite ends of coil 5 are taken to the 
grids of two similar valves 6 and 7. The 
filaments ro and 11 of these valves are 
connected together and to the middle point 
of the coil 5. А common high tension 
batterv 15 is connected to the anodes 13 
and r4. The grid 6 is connected through a 
grid condenser and leak 17; 19, and the 
telephone or recorder, such as a siphon 
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the two valves and the difference between 
the plate currents is indicated by the 
instrument at R. ; 


Improvements їп Radio Frequency 
Transmission Circuits. 

Referring to the wireless telephone trans- 
mitter of Fig. 2, a valve, IO, is arranged 
to operate as a generator of high frequency 
oscillations in the usual way, and valve 9 
serves to modulate the oscillations. Valves 
7 and 8 are connected to operate as speech 
amplifiers. — 

The apparatus usually employed for the 
conversion of sound vibrations into electrical 
vibrations generally causes a little distortion ; 
that is to say, the electric current is not 
faithfully modulated in accordance with the 


Fig. |. 


recorder or galvanometer, is connected at R, 
between the anodes 13 and 14. 

This arrangement of apparatus prevents 
impulses due to atmospherics from affecting 
the instrument at R,* because instantaneous 
highly-damped pulses affect both valves 
alike, and the difference between the plate 
currents due to this is substantially zero. 
When signals consisting of continuous waves 
reach the aerial, the detector action between 


* British Patent No. 202,320, by Marconi's 
Wireless Telegraph Co., Ltd. 


sound vibrations. The distortion mav be 
due to resonance of the diaphragm, and 
other causes. 

It is therefore proposed* to emplov a 
photo-electric element or cell for the purpose 
of obtaining speech currents, the cell being 
subjected to light rays which are varied 
in accordance with the frequencies and am- 
plitude of the acoustic vibrations to be 
transmitted. 


* British Patent No. 213,034, by the Metio- 
politan Vickers Electrical Company, Ltd. 
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Fig. 2. 


A diaphragm, which may be undamped 


or damped in any known manner is arranged 
to receive the sound waves, and to actuate 
the mirror which may be carried thereon or 
actuated by a lever. 


Referring to the figure, the photo-electric 
cell, т, is connected in series with a suitable 
battery, 2, and a high non-inductive resist- 
ance, 6. The terminals of the resistance 6, 
are connected with a control circuit, 
which includes a blocking condenser, 5, and 
a grid leak resistance. The speech currents 
are amplified by the valves 7 and 8 
and applied to the modu- 
lator 9. 


Improvements in Induc- 
tances. 


The usual inductance 
coils wound on solid masses 
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of dielectric are generally 2 
not suitable for high fre 
quency work, especially x ЖА 
when employed in con- m 


nection with the reception 
of wireless signals, the dis- 
tributed capacity and energy 
losses due to the presence 
of the dielectric, and the 
insulation losses of the 
usual form of closely wound 
coil tending to materially 
weaken the strength of 
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the impressed electric oscillations. The 
object of theY present invention* is to 
provide a variable inductance in which the 
undesirable absorption of energv is reduced 
to a minimum. The arrangement of a 
variometer of spherical form, having a series 
of turns wound in and out about the arms 
of a spherical skeleton support is described. 
A variometer of the type referred to is 
illustrated in Fig. 3. 


* British Patent No. 193,873, by American Radio 
and Research Corporation. 
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It is estimated that in Stockholm there 
are 20,000 listeners in. 
s e 9 ә 
Two wireless telephony stations аге 
ing erected in Morocco, at Kasbah 
and Manouba. . В М 
* 


“ Wireless television is to become an 
accomplished fact and an audience in one 
of London's theatres will witness a 
cricket match at the Oval. Old Moore's 
Almanac for 1925. 

e s -9 s 

Chimney sweepers in Berlin, who carry 
out their task on the roof, have been 
instructed to report the location of all 
wireless aerials they discover. By this 
means it is hoped to track unlicensed sets. 

* e e s 


A wireless telephone system is being 
installed for communication between the 
Abertay Pep and the Dundee 
Harbourmaster's office. 


2 t ve 


Scottish Transmitter Across. 
Mr. Marcus J. Scroggie (5JX), of 


Edinburgh, reports that bis signals were 
heard by Canadian 1 DD at одоо G. M. I. 
on Saturday, April 26th. Mr. Scroggic 
used one Mullard 0.20 valve with home- 
made apparatus and a voltage raiser 
of his own construction as described in 
the issue of this journal for August 15th, 
1923. The wavelength employed was 
115 metres and the aerial current was 
0:65 of an ampere. 

56 JX is the first Scottish amateur to be 
on the ‘‘ other side," and consider- 
ing the time of the ycar, the performance 
is very gratifying. Mr. Seroggie ascribes 
his success largely to the kind co-operation 
of British 2 OD. 

Another transatlantic success is that 
of Mr. H. R. Adams (2 NO), of Walsall, 
whose signals were received by Mr. 
Edward Guildford (2 CAV), of Fanning- 
Wale, N.J., on February 16th. Verifica- 
tioa of the report has just been received. 


Italian Amateur's Success. 

Signor Giulio Salom (1 МТ), the 
Italian transmitter so well known to 
British listeners, has received notification 
from the American Radio Relay League 
that his signals have recently been heard 
by many American amateurs. 

A photograph of 1 МТ, which is 
sitaated in Venice, appeared іп our issue 
af December 27th, 1923. 


Reports Wanted. 

Mr. H. Lloyd Edwards (5UQ) of 
Trevor Hall, Trevor, Wrexham, would 
he very glad to receive reports on his 
Morse transmissions, and to arrange tests. 
These transmissions take place nearly 
every evening on. 150 metres between 
9 and 9.15. 


Bournville Carillon Broadcast. 
An interesting and original item was 
ast from the Birmingham station 
оп Mat rst, when an inaugural recital 
berteyed on the new carillon of bells 
at the village school at Bournville, was 


transmitted by wireless, The occasion 
was the completiou of the early carillon 
by the addition of 15 bells presented by 
Alderman George Cadbury, junior, 
aud the recitalist was M. Nauwelaerts, 
official carillonneur of Bruges. 

The transmission was exceptionally 
clear. 


Rome ICD. 

The increase in power of the Anny 
Wireless Station at Rome (Centocelle, 
ICD) to 1 kW, has resulted in its recep- 
tion in the West of England. A Bristol 
reader heard the statioa with a two-valve 
set (r L. F.), on May ist, at 4.45 p.m., 
B.S.T., and signals, though weak, were 
sufhcientlv clear to be identified. 


Wireless in Church. 

St. James's Church, Wilderspool Cause- 
way, Warrington, claims to be the first 
church in the North to adopt wireless as 
an important feature in its services. 

An indoor aerial has been erected in the 
church and a four-valve set and loud 
speaker installed. During Lent hymns 
and religious addresses from 2 ZY were 
reproduced with such success that the 
Vicar (the Rev. E. Milner Smitb) intends 
to renew the experiment in the autumn. 


The Co-optinuists. 


A plan to transmit telephony across the 


Atlantic on a wavelength of thirty-two 
metres is being evolved bv Reginald 
Gouraud, a young American at present in 
Paris. 

According to a Parisian correspondent, 


.the set with which Gouraud and his 


partner, Louis Schroeder, are experi- 
menting, will place 480 watts in thc 


antenna. The aerial is composed of . 


one piece of copper tubing, about 25 ft. 
long, led diagonally to the apparatus. 
The owners are confident that reception 
of their signals would be possible in 
any part of the world with a three- 
valve receiver! 


th Wireless Ban. 

The news that the Bournemouth Council 
has resolved to forbid wireless aerials 
and loud speakers on the beach will not, 
we believe, increase the popularity of 
that august body. Considering the 
proximity of the Bournemouth Broad- 
casting Station and the ease with which 
concerts could be received on the beach 
with quite small and unobtrusive acrials, 
the action of the Council appears par- 
ticularly unreasonable. . 

To restrict wireless gear to certain 
portions of the front might be only fair 
to all concerned, but a wholesale ban 
seems thoroughly unjustified. 


b 
i to Cables. 

The application of wireless enginecring 
principles to submarine telegraph cables 
formed the subject of a paper recently 
read before the American Nationa 
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Academy of Sciences by Major-General 
George Squier. 

During the past year, said General 
Squier, the U.S. Signal Corps has carried 
out development work in connection 
with the new Seattle-Ketchikan cable 
in accordance with a key plan based 
upon wireless engineering principles, 
with marked succe s. A universal auto- 
matic transmitter, applicable to wireless, 
land lines and submarine cables has been 
developed and tested over an artificial 
cable and an improved form of rectified 
received record has been devised and 
tested. 

As in wireless, continued General 
Squier, the electron vacuum tube will 
play a dominating róle in the new develop- 
ment. Amplification by several stages 
of received cable signals will open up an 


. entirely new range of cable efficiency. 


British Broadcasting Reception in South 
Africa. 


The reception of the B.B.C. programmes 
is now a daily accomplishment in South 
Africa. 

Mr. L. Llovd, a resident in South 


“Africa, reports that the singing, extracts 


of speeches and particularly the Savoy 
Bands are received almost continuously 
from 11.30 to 1 a.m. dailv. 

Equally gratifying is the experience 
of Mr. Grant Dalton of Johannes 
who, in one evening recently, receiv 
London, Bournemouth and WGY. Mr. 
Dalton's log, forwarded to the B.B.C., 
proved remarkably accurate. 

In each of the cases referred to a 
standard McMichael three-valve set is 
in regular use. 


The Edinburgh Relay Station. 


The opening of 2 EH, the Edinburgh 
Relay Broadcasting Station, on May rst, 
was the occasion of a notable ceremony 
in the Usher Hall. Among those present 
were the Lord Provost, Mr. J. C. W. 
Reith (Managing Director of the B.B.C.), 
Principal Alfred Ewing, Bailie Philips 
Smith, Mr. D. Millar Craig (Director of 
Broadcasting for Scotland), and Mr. 
G. L. Marshall (the Director of the new 
station). 

The programme consisted principally of 
speeches, an organ recital, provided by 
Dr. W. B. Ross, on the Usher Hall organ, 
and band selections by the ist K.O.S.B. 

Many reports of satisfactory reception 
have been received, and it is stated that 
the speeches in the Usher Hall were 
heard clearly in Aberdeen. On the other 
hand, not a few complaints have been sent 
in by listeners within a few miles that the 
Glasgow station is heard with equal or 
greater strength. It is somewhat carly, 
however, to pronounce judgment on 
Edinburgh’s transmission, and it is 
probable that with the experience of a 
few weeks, the engineers will be in a 
position to effet c improvements to suit 
the needs of allin the vicinity. 
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Radio Society of Great Britain. 

An ordinary general meeting of the 
Society was held at 6 p.m. on April 3oth 
at the Institution of Electrical Engineers, 
the President, Dr. W. H. Eccles, F.R.S., 
occupying the chair. 

Captain P. P. Eckersley, Chief 
Engineer. of the British Broadcasting 
Company, delivered a lecture entitled, 
Faithful Reproduction by Broadcast," 
which was followed by a well-sestained 
«discussion. 


Transmitter and Relay Section. 

Duplex Telephony’? formed the 
subject of a profitable discussion opened 
by Captain Eckersley, Chief Engineer of 
the B.B.C., at a meeting of the Trans- 
mitter and Relay Section of the Society 
оп Friday, May 2nd, 1924. 

Among the systems of quiescent acrial 
transmission first. attempted, Captam 
Eckersley mentioned one whereby speech 
into the microphone acted as an automatic 
switch, a strong negative bias being 
imposed on the рпа. The grid potential 
fluctuations set up by speech currents 
from the microphone transformer bring 
the potential to the operating point. of 
the valve curve and oscillation is set up 
in the transmitter. This method has 
all the drawbacks of grid modulation, 
and in consequence of the cutting off 
in oscillation a condition is created in 
which the subsequent oscillation. trains 
do not coincide, whilst the modulation 
oscillations do forni part of one continuous 
oscillation. train. А 

Another interesting system described 
bv Captain Eckersley which has been 
«mploved to some extent in commercial 
apparatus, consists of setting up two 
oscillatory circuits in phase with one 
another, and coupled to a common circuit 
іп such a direction. that there is no 
resultant oscillation set up. Modulation 
of cither of the two input oscillatory 
Circuits creates à state of unbalance, 
and oscillatory currents are set up in the 
coupled circuit which is in tum linked 
to the aerial. 

The systems referred to above relate 
to transmission and reception on one 
aerial, though very successful results can 
be obtained by working on two adjoining 
aerials on slightly displaced wavclengths. 

In the discussion which followed, 
mention was made by Mr. Simmonds of 
his experiments carried out in conjunc- 
tion with Captain Finlay, in which super- 
sonic heterodyne reception facilitated 
the setting up of a highly selective ar- 
rangement, Mr. H. N. Ryan also des- 
cribed his efforts in this direction. A 
"chopper" system was also mentioncd 
in which the interrupter was made to 
change over the transmitting and recciv- 
ing connection to the aerial at a high speed, 
Messrs. F. L. Hogg and E. H. Robinson 
also described experiments which they 
had undertaken with a view to operating 
a duplex syagem. 


Au informal meeting of the Transmitter 
and Relay Section of the Society will be 
held at the Institution of Electrical 
Engineers, Savoy Place, W.C.2, on 
Friday, May r6th, at 6.30 p.m., at which 
Mr. T. E. Goldup will open a discussion 
upon the “ Design of Transmitting 
Valves." 


World-wide Broadcasting Scheme. 

An anibitious plan for linking up the 
broadcasting systems of the world. was 
recently put forward in an interview 
by Mr. H. P'. Davis, Vice-President of the 
Westinghouse Electric and Manufacturing 
Company of America. 

By a judicious selection of relav stations, 
Mr, Davis proposes to enable rato 


listeners to hear programmes from London 
Paris, Tokio and in fact any part of the 
globe, using the ordinary type of receiver 
such as is emploved for local broadcasting. 
For the purpose of relaying transmissions 
a wavelength of roo metres, which Mr. 
Davis regards as inaudible to the ordinary 
receiver, would be used. Chains of 
relay or “ booster” stations, serving 
simply te receive, amplify and re-transmit 
these ‘inaudible " waves, would be 
established, and only at regular broad- 
casting stations would the waves be re- 
broadcast within the 230-600 mete 
band. 

Mr. Davis envisions a time when the 
world will listen with. wrapt attention to 
à famous statesman speaking in Paris, 
or to an event of universal importance 
occurring. in Pittsburg, Pa. Only the 
scarcity. of such happenings, so far as 
we car see, is likely to handicap such a 
ubiquitous servire. 
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Leviathan's'" Wireless Equipment. 
What is believed to be the largest 
wircless installation afloat has been in- 
stalled on the Leviathan," of the 
United States Lines. 

Five aerials are in use; three for trans- 
mission and two for reception. A high 
power valve transmitter is employed, 
transmitting on wavelengths of 1,800, 
1,935, 2,100 and 2,400 metres. 

Loudspeaking apparatus has been in- 
stalled in various parts of the vessel con- 
nected direct with the radio cabin for 
the reception of broadcast programmes. 
The wireless staff numbers cight operators 
besides two messengers for handling 
Marconigrams. 


Edison Bell Condensers. 

An advertisement of Edison Bell 
Radio products, which appeared ex- 
clusively in a recent issue of Phe Wireless 
World and Radio Review gave the 
information that Edison Bell fixed. con- 
denscrs retailed at the uniform price of 
15. 3d. This information, however, 
was Inaccurate and we regret to sav 
has caused considerable misunderstanding 
among many traders throughout the 
country. The manufacturers ask us to 
point out that the prices of their cou- 
densers are the same as listed in their own 
publicity matter, namely, capacities 
"0001 -0002 -0003, 0004. 0005 and 
'001 at 15. 3d. cach, and capacities · oo, 
*003, 004, O05 and -ооб at 2s. each. 


Addresses, please. 


The Honorary Secretary of the Radio 
Society of Great Britain would be glad 
if the following members of the Socicty 
would be good enough to communicate 
their present addresses to him at 53, 
Victoria Street, London, S.W.1 :-- 

Messrs. Arthur Beattie, F. C. Lyne. 

Lieut. F. S. Mockford. Messrs. R. W. 

Murch, Thomas A. Simpson, H. J. 

Warner, aud Albert E. Webb. 


Yeovil and District Radio Society.* 

Mr. J. J. Davis gave a very interesting 
lecture on ** Valves,” at a recent meeting. 
The manufacture of valves was dealt 
with very fully and illustrated with 
lantern slides. Characteristic curves 
of various types of valve were also dis- 
cussed. 

On April 16th an excellent lecture on 
“Selectivity was given by Mr. H. W. 
Forshaw, M.Sc.Tech., of Woolwich. The 
subject was treated in a most thorough 
manner and proved exceptionally interest- 
ing. The theory of “ Jigger” circuits 
was Clearly explained, chietly by means of 
curves, and several. original selective 
circuits were shown. Another. lecture 
was given on Wednesday, April joth, by 
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Mr. F. H. Meritt, A. M. I. E. E., his subject 
being An Explanation of Resistance, 
Inductance and Capacity.“ Some ex- 
cellent working models were employed to 
assist the explanation. А short chat 
followed on accumulators. 

The headanarters of the Society are 
now at Hendford Manor Lodge, where an 
aerial has been erected. 

Hon. Secs., R. J. W. Marr, " Kismet.” 
Sherborne Road, Yeovil; W. J. Hall. 
B.Sc.Tech., Greenhill, Sherborne. 


Leicestershire Radio and Scientific Society.“ 
A discussion with the object of ensuring 
expeditious working among local trans- 
mitters took place on Aprii 29th. It is 
satisfactory to note that with onc ex- 
ception all transmitters in the neighbour- 
hood are members of the Society. 

An instructive lecture on“ Valves 
followed, the speaker being Mr. Cyril 
T. Atkinson, A. I. R. E. Altogether some 
twenty different types of valve were 
shown, and their functions, characteristics, 
and interesting points of mauufacture 
were described in detail. It was pointed 
out that the trend of British design was 
in some respects following American 
practice, the D.E.3 and the B.5 being 
practically replicas of the UVigg aud 
the B.4 of the UVz2orA. 

Communications regarding membership 
should be addressed to the Hon. Sec.. 
J. W. Pallett, 111, Ruby Street, Leicester. 


ve 


Tottenham Wireless Society.* 


A second talk on“ Workshop Practice 
was given by Mr. Tracey on April 3oth 
to an appreciative audience. Advice as 
to types of tools to buy was given and 
their several uses explained. А new 
and very neat method of tapping a 
solenoid was explained and an example 
shown. Several "special use tools, 
devised and made by the lecturer, were 
passed round. 

Hon. Sec., S. J. Glyde, 137. Winchelsea 
Road, Bruce Grove, Tottenham, N.17. 


Belvedere, Erith and District Radio 
and Scientific Society.* 

“ Insulators and Insulating Materials 
formed the title of an illustrated lecture 
delivered by Mr. A. G. Warren, M.Sc., 
on April 25th. 

The lecturer dealt with the difficulty 
experienced. in making up high tension 
transformer panels, and the insulating 


, material suitable for this purpose. 


lt was stated that the very high 
frequencies met with in wireless traus- 
mission made the choice of insulators 
very difficult, for a good insulator at a 
frequency of 50 per second. would not 
necessarily function at periodicities 
between 500,000 and 2,009,000, 

The Secretary reported that experi- 
mental work on the Socicty’s transmitting 
apparatus, § OY, was proceeding satis- 
factorilv. Members were asked to co- 
operate bv listening-in between the hours 
of 11 and 12 on Sunday mornings, and 
to report on the various tests, each of 
which wil be numbered, the number 
being announced immediately betore 
cach test. 

A description of the Society's trans- 
mitting apparatus was given by Mr. 
S. Burman on May 2nd. 

The transmitting circuit was explained 
step by step by means of blackboard 
sketches, together with the system of 
modulation emploved. It was gratifying 
to know, said Mr. Burman, that although 
the system had by no means reached its 
nnal stage of perfection, excellent reports 
ou the test transmissions had been received 
trom local and distant listeners. 

Hon. Sec., S. G. Meadows, 110. Besley 
Road, Erith, Kent. 
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Dio and District Radio Society.* 


The elimination of distortion of speech 
and music by loud speakers was dealt 
with 11 an uer lecture given by 
Mr. Aston Cooper on Thursday, May rst. 

Various types of loud speaker were 
demonstrated, and marked differences 
were noticeable in the performances of 
diferent instruments, especially in respect 
of strength of tone, pitch and faithfulness 
of reprodne tion, 

Excellent results were obtained from a 
а bo: ue made hornless loud speaker con- 
structed by the lecturer, which was 
remartable for its low cost. 

А short discussion followed on the 
question ot distortion. introduced by the 
recen iuę apparatus. 

Hon. Sec. I.. Vizard, 12, Seymour 
Ganlens, Шош. 


Society. 

At a well-attended meeting held on 
Mav ist, arrangements for the summer 
months were discussed. 

It was decided to hold meetings every 
alternate Thursday evening at the 
осуз headquarters, The British 
Schools, Oxford Road, Altrincham, coni- 
nens ing at *.0 p. I., the Society having 
in hand suficient funds to continue this 
arran2emient until the autumn, 

It was also suggested that outdoor 
expenments could be carned out at the 
Weea-ends Intermediate between the 
Meetings. The members gave this last 
proposal their hearty approval. 

Intending members should apply to 
the Hon, Se.. J. F. Johnston, 43. Oak 
Road, Hale, Cheshire, 


The Dulwich and District Wireless and 
tal Association. 

A very interesting lecture was given 
on April 28th, by Mr. Р. Falkner, en- 
titled, “A Trans-Atlantic Receiver.” 
Mr. Falkner illustrated his able lecture 
with a three-valve receiver. 

All enquiries regarding membership 
should be addressed to the Hon. Sec., 
Harrie King, 2, Henslowe Road, East 
Dulwich, S.E.22. 


Nottingham and District Radio Experi- 
mental Association. 

On Мау ist, Mr. W. H. Burton (2 UG) 
interested the members with a portable 
dual-amplification receiver of his own 
design. A new French dull emitter 
valve of the latest design, working on 
‘ob amperes, was used, mounted on a 
inottled ebonite panel. Two crystals, 
hertzite and cvmosite, were mounted on 
this, for alteriate use. The set operated 
ono volts H.T. 

on. Sec., А. S. Gosling, 63, North 
Road, West Bridgford, Notts. 


Portsmouth Radio Society. 

At the second quarterly meeting. of 
the Society, beld on April 3oth, it was 
resolved to move from the present head- 
quarters in Fratton Road, to а room 
kindiv placed at the disposal of the 
Society by Mr. Plumbe. 

An interesting account of a new two- 
valve circuit. was given by the Hon. 
Treasurer, Mr. W. Gall The sct was 
capable of working a loud speaker with 
good volume of tone and special attention 
was drawn to the use of a filter in the 
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loud speaker circuit, which ensured great 
purity of tone. 

The Society is making a special effort 
to assist in stopping the interference 
caused by local oscillation and trans- 
mission during broadcasting hours. 

There are still many amateurs in 
Portsmouth who have not attended the 
tnectinus which are held every Wednesday, 
and to these a cordial invitation is 
extended, 

Hon, Sec., A. G. Priest, 9, Peckham 
Street, Southsea. 


The Sydenham and Forest Hill Radio 
Society 


On Monday, April 7th, an exhibition 
of members’ sets took place, prizes to the 
value of £10 ros. being offered. 

The competition was divided into three 
sections as follows: (1) Valve Sets; 
(2) Crystal Sets; (3) Apparatus; and 
a special prize was awarded to the best of 
all classes. 

The prize winners were as follows :— 
“ Best of all" Mr. Hampshire. Class I.— 
(1) Mr. Taylor; (2) Mr. Smith; (3) 
Mr. Томи. Class II.— (1) Miss Hale; 
n Mr. Smith; (3) Mr. Lloyd. Class 

1I.— (r) Mr. Cox; (2) Mr. Pace; (3) 
Mr. Batchelor. 

In presenting the prizes the President 
(5 DT), passed a hearty vote of thanks to 
the gentlemen who had so kindly and 
ably acted as judges. A novel feature 
was the presentation of a souvenir, taking 
the form of a special crystal combimation, 
to all visitors. 

Hon. Sec, M. E. Hampshire, 139, 
Sydenham Road, Sydenham, S. E. 26. 


REGULAR PROGRAMMES ARE BROADCAST FROM THE FOLLOWING EUROPEAN STATIONS :— ` 
AMSTERDAM (Vas Diaz), PCFF, 2.000 metres, 9 a.m. and 


GREAT BRITAIN. 
ABERDEEN 2 BD, 495 metres: BIRMINGHAM 5 IT, 475 
metres: GLASGOW 5 8С, 420 metres; 
420 metres; BOURNEMOUTH 6 BM, 335 metres; MANCHESTER 
ZY, 375 metres: LONDON 2 LO, 365 metres; 
383 metres ; PLYMOUTH 5 PY (Relay). 330 metres : 
(Relay), 303 metres. Tuesdays, Thursdays and Fridays, I p. in. 
to 2 p.m. (2 LO ошу). Regular daily programmes, 3. 30 to 4.30 
p. m., 5 to 10.30 p. in. Sundays, 3 to 5 p. m., 8.30 to 10.30 p.m. 
FRANCE. 


PARIS Eiffel Tower), FL, 2.000 metres. 


7.40 a.m., Weather 


NEWCASTLE 2 NO, 


Forecasts: 11.0 a.m. (Sunday), 11.15 to 11.30 (Weekdays), Tire 8 p.m. 


Sizal a id Weather Forecast ; 12.0 noon, 


pan. Financial Reports: 5.30 p.m., 


Market Report; 3.40 
Bourse Closing Prices; 


Thursday, 7 to 9 рип. 
GOTHENB 


5 p.m., Share Market Report, Exchange Rates and News, 


DENMARK. 


LYNGBY, OXE, 2.400 metrs. 8. 30 to 9.45 p.m., (weekdays), 
CARDIFF 5 WA, 8 to g (Sunday) Concert. 
SHEFFIELD 


SWEDEN. 


STOCKHOLM (Telegrartfverket), 440 metres. Monday, Wednesday 
and Saturday, 7 tog p.m. Sunday, 11 to 12 a.m. 


STOCKHOLM (Rad iobolaget. 470 metres, Tuesday and 
Sunday, 6 to & p.m. 


URG (Nya Varvet), 700 metres. Wednesday, 7 to 


GERMANY. 


BERLIN (Koenigswusterhausen, LP, 2,370 metres (Sunday), 


615 pm. Concert; 7.20 p.m, Weather Report : 9.0 p.m. 10.40 a.m. to 11.45 a.m., Orchestral Concert. 4,000 metres, 
Weather Forecast. 7 to 8 am., Music and Speech; 12.30 to 1.30 p.m., Music aud 


(Wednesday and Sunday), concert; 10.10 p.m., 


PARIS ("Radio Paris), 


Cotton Prices, News; 12.45 p-m., Concert ; 
Pr. 4 30 p.m., Financial Report; 8.30 p.m., 


1,750 metres, 12.30 P. in., Speech; 5.0 to 5.30 p. m., News. 
1.45 P. m., Exchange EBERSWALDE, 2,930 metres. Daily, 1 to 2 p.m., Address and 
News and Concert. Concert; 6 to 7.30 p.m., Address and Concert; Thursday and 


ECOLE SUPERIEURE des Postes et Telegraphes, 450 metres, — Saturday, 7.20 p.m., Concert. 


9 p.m. (Sunday, Wednesday, Thursday, 


{б 9.25 pan. (Tue sday), Morse Practice, 
and Coni crt. 


PARIS (Station Du Petit Parisien), 340 metres. 
BRUSSELS, BAV, 1,100 metres. At 2 p.m. and 6.50 p.m. Gramophone records, 


Meteorelsneal Forecast. 


BRUSSELS ( Radio Electriqge ") io metres. Daily, 6 p.m. 


and 9.30 p.m., Concert. 
HOLLAND. 


THE BAGUB PCGG 1.079 metres. 4 to 6 pam. (Sunday), 9.40 
to 11 10 p.m. (Monday and Thursday), Concerts 


THE HAGUE (Heussen Laboratory), 


Fridav and Saturday), 


BERLIN (Vox Haus), 400 metres. II a.m., Stock Exchange; 
Talk on Literature, Dramatic and Musical Selections. 8.15 рїп. 1.55 p.m., Time Signals; 
English Lesson, Lecture (Sunday), Concert. 


5.40 to 7 pm., Concert; 7 to 8 p.m. 


BERLIN (Telefunken), 425 metres. 7.30 to 8 p.m. апа 8.45 to 


PRAGUE, PRG, 


8.30 p.m., Tests. 9.30 p.m., Tests and Concert. 
FRANKFURT AM MAIN, (бо metres. 7.30 to 10 p.m. Tests 


CZECHO-SLOVAKIA. 


1,800 metres. 8 aam., 12 a.m. and 4 pm., 


Meteorological Bulletin апа News; 4,560 metres, 10 a.m., 3 pan, 


and ro p.m., Concert, 


5 etres : ncc ud News, , 


о тоат эшл у Cont ß ponis COMERS, GENEVA, :.100 metres (Weekdays), At 3.15 and 8 p.m, 


5.15 15 9 p.m. (Thursday), Concert. 


Concert or Lecture. 


THE HAGUE (Velthuisen), PCKK, 1,050 metres, 9.40 to 
Igo prn. 'Friday), Concert. 
UM, 1,050 metres. 9.10 to 11.10 (Sunday), Concert 
an] News, 
UMUIDEN (Middetraad), PCMM, 1,050 metres., Saturday 
9 10 tn 10.40 p.in., Concert. 
AMSTERDAM, PA 5, 1,050 metres (Irregular), 8.40 to толо 


p.m., Concert, 


LAUSANNE, HB2, 780 metres. Daily, 9.15 p. in., Concert 


and Address. 
SPAIN. 
MADRID, PTT, oo to гоо metres, 6 to 8 p.m., Tests. 
ITALY. | 
ROME, ICD, 3. 200 metres. Weekdays, 12 a. m. 1,800 metres. 
4 рла. and 8.30 p.m., Tests, Gramophone Records. 
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1. AU questions are answered through the post. 


coupon taken from the current issue. 


THE WIRELESS WORLD AND RADIO REVIEW 


May 14, 1924 


A selection of those of general interest 
is published. 2. Not more than four questions may be sent in at any one lime. 3. Every 
question should be accompanied bv a postal order for 1/-, or 3/6 for four questions, and bv a 


4. A free coupon appears in the first issue of each 


month, and if this is sent in together with coupons from the three previous issues, the 
reader 15 entitled to have one question answered free of charge. 


FR. E. L.“ (Bristol) asks for a diagram of 
а three-valve receiver suitable for general 
reception, in which the change from one wave- 
length to another may be made with the 
least possible delay. 

The diagram of в receiver which will adequately 
fulfil your requirements is given in Fig. l. The 
first valve functions as & detector, with reaction 


between the plate and grid circuits, while the two - 


succeeding valves operate as L.F. amplifiers. 
Only two tuning coils are used, and there are only 
two adjustments necessary in tuning, namely 
the adjustment of the aerial condenser and the 
reaction coupling. А  series-parallel switch is 
provided in order that the condenser may be 
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Fig. 1. “ R.E.L." (Bristol). 


connected in series on short wavelengths. The 
use of a vernier adjustment on the 0-001 uF variable 
condenser will be found а distinct advantage 
when the latter is connected in parallel with the 
A.T.I. The switching of the L.F. valves is carried 
out by means of telephone jacks. If the telephone 
plug is removed from the receiver, the filament 


` current to all the valves will be automatically 


switched off. The insertion of the plug in any 
of the three jacks automatically lights the appro- 
priate valves. А separate Н.Т. tapping is provided 
for each valve. 

“ F.S.” (Leeds) asks for a diagram of a five- 
valve receiver (1-V-3), the L.F. stages being 


resistance capacity coupled, 


А three-valve receiver (o —v —2) for general reception. 


N 


May 14, 1924 


The diagram is given in Fig. 2. As requested, 
the aerial is tuned by means of а variometer. The 
range of the variometer will be extended if & small 
fixed condenser is connected in series with the 
aerial, together with a short.circuiting switch. 
The efficiency and selectivity on short wavelengths 
will be improved when the short-circuiting switch 
is opened and the fixed condenser is included in 
the aerial circuit. А reaction coil is coupled to 
the anode circuit of the Н.Е. valve, The trans- 
former used between the detector valve and the 
first L.F. valve should be chosen from the point of 
view of efficiency. 'The values of the resistances 


- and condensers used to connect the L.F. valves 


will depend upon the type of valves used and the 
H.T. voltage applied. 'Three H.T. tappings are 
provided, one for the H.F. valve, another for the 
detector valve, and а third for the L.F. valves. 
This receiver will have & good range, and should 
be capable of receiving two or three of the B.B.C. 
stations at loud speaker strength without appre- 
ciable distortion. 


700000 


Fig. 2. 


„F. S.“ (Leeds). 


F. A. M. .“ (Nuneaton) asks if the number 
of L. F. valves used in a receiver has any influence 
upon the amount of re-radiation which takes 
place from the aerial. 

The number of L.F. valves used in а receiver in 


. no way affects the amount of radiation from the 


aerial. Similarly, in the case of H.F. valves, it 
often happens that а receiver employing several 
stages of H.F. amplification, in which reaction is 
coupled to the anode cireuit of one of the H.F. 
valves, will radiate to a less extent than, say, 
a single valve receiver in which the reaction coil is 
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directly coupled with the aerial circuit. The 
amount of radiation which takes place when the 
reaction coil is coupled to the anode circuit of a 
H.F. valve depends upon the capacity between the 
electrodes of the valve and the amount of stray 
coupling which may exist between the tuning coils 
in the receiver. 


„% W. J. P.“ (Romsey) asks what the capacity 
of a series aerial tuning condenser should be 
when used in conjunction with the standard 
P.M.G. aerial. 

This condenser should be given a value of from 
0:0005 uF to 00-001 F. The reason why you are 
unable to obtain satisfactory results with a series 
tuning condenser is probably that the coil which 
you are using as an A.T.I. is too small. The 
effect of connecting the tuning condenser in series 
with the aerial is to reduce the effective capacity 
across the A. T. I, which must be increased 
accordingly if the same wavelength is to be 
received. | 


+ 


|---—--------—--- -a|s|sis|n]n|s 


A five valve receiver in which the L.F. valves are resistance-capacity coupled. 


“ W.L.” (London, W.10) asks for the name of 
publications containing the complete inter- 
national Morse Code. 

The complete code and a list of abbreviations in 
general use will be found in The Year Book of 
Wireless Telegraphy and Telephony and The Wireless 
Annual, both published by The Wireless Press, 
Ltd., and also in The Handbook for Wireless Tele- 
graph Operators Using Installations Licensed by 
H.M. Postmaster-General, obtainable from H.M. 
Stationery Office, Imperial House, Kingsway, 


London, W.C.2. 
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Contributors to this section are requested to limit the number of calls sent in to those heard in the 

prevtous three weeks, these being of greater in'erest and value to transmitters than carlier records. 

The repetition of the same call sign in consecutive lists is not recommended, Contributors will 
also assist by kindly arranging reports in alphabetical order, 
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Brussels (March 16th-22nd.). 

2 2 YT, 5CC, 5КО, 5 
6 XG, 6 XX, 8 AL, 8 BM, 8 BP, 
0 MR, 0 


Ф0. (o—v--1) ( 


Coventry (February and March) 

9 AIT, 2 AK, 2 AL, 2 BO, 2 eno) 2 CZ, 2DM, 2DU, 2р2, 
2 FL, 2FN, 2 GG, 2GO, 2 HP, ?JR, 2 KO, 2 KU, 2LG, 2 LKC 
2 LX, 2 MZ, 2 NM, 2 NP, 2 NV, 20N, 20Q, 20X, 2 PV, 2 
2 RCC), 2 TO, 2 TR, 2 TN, 2 TV, 2U0(?), 2 VQ, 2WD, 2 WA, 
2 WM, 2 WU, 2 XG, 2 ҮС, 2 YT, 2 YV, 2 YX, 5 CT, 5 DT (%, 6 FL 
5 FV, SFY, 51Ү, 5 KD, 5KY, 5 LV, 5MO, 5NB, 5 5 TÉ, 
5 YS.: 5 YW, 6 A0), 6 HU, 6 MJ, 6 MQ, 6 RH, 6 UC, 6 UU, 8 AQ, 
8 AU, 8 BP. 8 CM, 8CJ, 8CZ, 8 DA. 8DY, 8 MH, 8RL, 0 AG, 
OBA, 0 MR, ОРИ, ОВА. (o--v—1.) (J. Hanson, 2 ДОХ.) 
Edinburgh. | 

Hritish: 2 AA, 2 АС, 2 AJ, 2 АР, 2 CW, 2 FN, ?П, 272, 2 КЕ. 
2MG, 2 NM, 20D, 20M, 2 8H, 2 TA, 2 TF, 2 XG, 2 XZ, 2ZT, 
5 BA, 5 BV, 5 DN, 5GN, SIE 5 KO, 51А, 5 MO, 5NW, 50L 
5 QV, 5RQ, SRW, 5 N. 581, 58T. 508, 5 WR, 6 07, 6IM, 
6 6NF, 6 PS, 6OW. 6 RT. 6 VK, 6 XX. French: 8 AB, 
8 AEI, 8 BÉ, 8 BP, 8 BM, 8CS, 8 CT, 8DA, 8 ÉB, ЗОН, 8 LY. 
Dutch: 0 AA, 0 BQ, 0 FL, 0 KA, 0 KX, 0 MX, 0 NY, 0 XF, 0 XO. 
OSA, OZZ, PAR14, P2. Danish: 7DA, 7EC, 7J8, 7 ZM. 
Italian: ACD. American: 1 ХАМ, 1 XAR, 1 СМР, 2 XA, З MX, 
( v 1.) (Francis G. S. Melville.) 


5 
Liverpool (during March). 
ACD, 0 ВА, 0 BQ, З ВЕ (telephony R 5), 8 BL, 8 BV, CRRP, 


SCF. 8CH, 8DX, 8 DU, 8DY, EFJ, 8 ÉB, 8 El, 8 Fü. 87р, 
2 KF, 5 KC, 5 KO, 0 KX. 8 LM. 0MS, PA9, P2, РСП, PCTT, 
2 PC. 8 PX, 6 UD, W2, 2 XG, 2 XY, 0 XO, 0XQ, ? YQ. 2 YT, 
7 ZM. 0 ZN. (o-—v-—1, indoor aerial, on тоо metres.) 


(J. W. Hetfernan, 2 ABL.) 


Bridlington, Yorks (during March). 
English: 2 


8 BF, 8CT, 8DU, 8 Dx. 
Dutch: 0AA, 0AB. 0 
P 1 АЕТ, 


American: 


(I---V—1.) Listener.) 


The Hague, Holland. 
2 M, 2 00. 2 O1, 2087), 2 TO, L WA, 4 22, 5 КО, 

0 AA, SAE, 8 BG, 8 BP, 8 CF 

8 8 OH, 8 98, 8 RR, 8 RS. (o 


Heswall, nr. Birkenhead. 
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PG, 0 KX. American: 1 СИР, 1 BDI, 

*Good speech. (o v1. (I.. 
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ester (fortnight ending April 6th). 
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1ER. American: } . (o—v—o or o—v—1.) ( 
below 200 metres.) (L. А. K. Halcomb, Capt., 5 DN.) 


Rarnsgate. 
2 KT, 2 NM, 2 8V, 2 VD, 5 HN, 5 KO. 5 LS. 5 MO, 5 NF, 5 PZ, 
(о -v-—-1.) (К. Miller.) 


5 QY, 58Ү, 6 BT, 6 XX, 8 BP, PCIL 
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FORTHCOMING EVENTS. 


WEDNESDAY, MAY 14th. 

Radio Society of Great Britain. At 6 p.m. At the Institution of 
Electrical Engineers. Mr. G. G. Blake, XI. I. E. E., A. Inst. P., 
will open a discussion on “ Some Suggested. Lines for Experi- 
mental Research." 


THURSDAY, MAY 15th. 

Blackpool and Fylde Wireless Society. Discussion: 
casting compared with the Gramophone.,"' 

Kensington Radio Society. At 2, Penywem Road, Earl's Court, 
S.W. Sale and Exchange. 

Liverpool Wireless Society. At 7.30 p.m. At the Liverpool 
Royal Institution, Colquhitt Street. Lecture: “Technical 
Troubles of Broadcasting." By Capt. P. P. Eckersley, Chief 

„Engineer of the R. B. C. 


FRIDAY, MAY 16th. 

Radio Society of Great Britain (Transmitting and Relay Section). 
At 6.30 p.m, At the Institution of Electrical Engineers. Mr. 
T. E. Goldup will open a discussion on Transnatting Valves." 

Wimbledon Radio Society. At the Red Cross Hall, 59, Church 
Road. Lecture: "Continuous Wave 
Mr. C. E. P. Jones. 

Radio Society of Highgate. At Edco Hall, 270. Archway Road. 


Demonstration by the General Electric Company, 


MONDAY, MAY 19th. ` 
Ipswich ane District Radio Society. At 55, Fonnereau Road. 
Open night. 


Kingston and District Radio Society. 


TUESDAY, MAY 20th. 
Uxbridge and District Radio and imental Society. Lecture: 


" Home-made Coils.“ By Mr. Treadaway. 


* Broad- 


Transmission." By 


General meeting. 
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* UTILITY " COMPONENTS — 


" Utility "—the accurate components, are invariably chosen by experimenters—the 
men who know. Experience has taught them that Utility“ can be relied upon 
to get the best out of any circuit. If accuracy means anything to you—you 
must have “ Utility." 


„Utility Variable Condensers. 


For Panel Mounting. In Polished Walnut Box. 
* No. Price. No. Price. 

5 mt. W.122) 18/- W.1220 31/- 
0010 mf. v. 123 14 W. 1230 24/- 
00075 mt 144 13/- W.1440 22/- 
0005 mf. W.124 111/6 W.1240 20/- 
0003 mtf. W.125 9; W. 18/- 

W.145 8/6 W.1450 17/- 


0002 mt. 
Combined Vernier ad justment to any size, 3/- each extra. Other capacities to order. 


A odor mf. '* Utility " Condenser tested by the National Physical Laboratory 
had an equivalent resistance at 400 metres of 0-04 ohm only, “ a negligible 
quantity " which shows the wonderful efficiency of our Condensers. 


“Utility” No-Capacity Change-over Switch. 


, No. W.147/2 (2-pole | — е m .. each 5- W.130/2 M each ү M 
7^! 14 0. 'er "Т ‹ 6 ^: |j j «à a 6/- 
you these amd many other No W.147/5 Krad — . 130 % oath "n 


interesting '* Utility" Pro- 
ducts, including ihe well. WILKINS and WRIGHT, LTD. 
Sets of 8 Parts. Utility Works, Kenyon Street, BIRMINGH AN J 


363 pages. 


HIS book deals not only with the p inciples 
constructional details of direction finding insta 
capa tem of Direction and. Position Finc ing in this c 
ject may be grasped easily by « engineers tacl 
for the first time. í e: 


INTRODUCT ION— The T eless Directi 
Detectors; Ma Position F | Effe f 

D.F. Station ; : The Shore veu 
Maintenance ; Notes on Field an 


The WIRELESS PRESS L Ltd, 1 12. 
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Adam's Rib | 
the " bone,” of contention. Eve seems extremely reluctant 
to attribute her origin to man but on one point both sexes 


PRICE are agreed—that Brandes are the best British headph 
They fulfil all the finer points expected of really g 

25|- instruments—and looked for by the man who is technically | 

BRITISH inclined. The delightful even quality of the tone in 
6 earpiece, combined with perfect comfort, means everything 
conform io all new to the lady. „Ask your dealer for Brandes. | 
licensing regulastons. 

Manufactured at Slough, Bucks, by 
Brandes Limited, Walmar House, 296 Regent Street, W.1 


Glasgow—47 Waterloo Street, Newcastle—5/6 Post Office Chambers. | 
Tele 
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Radio Headphones 
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E Va Va ТА VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVA 
PACKING FOR WIRELESS. vi 2 


HUGH STEVENSON & SONS, LTD. 


SUMMERSTOWN WORKS, LONDON, S. W. 15. 
VICTORIA MILLS, POLLARD ST. MANCHESTER, 


Regret to inform their customers that, owing to the 


fire that occurred at Summerstown Works on the 
3rd April, deliveries of certain goods may be de- 
layed. Customers are therefore respectfully urged 
to place their orders well in advance. Every effort 
will be made toj keep ир supplies to old clients. 


BASKET COIL TUBES, BOBBINS, Etc., ARE SPECIALITIES. y 
AVA), Wr ESEO 
РАРАУАРАРАРАРАРАУАРАРАРАРАРАРАРАРАРА VAVAVAVAVAVAVAVA VAVAVAVAVAVA 


MARCONI SCIENTIFIC 
— COMPONENTS — 


The latest achievement of the Amateur is to receive 
Ainerica on his home-built Set. Experience has proved 
this can опіу бе done by using scientifically designed 
components built to stand up to requirements. Just 
as the МЇ S.I. Receivers are world known for reception 
of Continental Stations, so the M.S.I. Components are 
known to procure this result for the Amateur. # 


SINGLE - VARIABLE 


CONDENSER 
.001 mfd. 
Price - - - 25у. 
TW 0005 os). = 22/6 
DOUBLE ANODE CONDENSER 00025 - - - 20/- 
Each section ‘00025 0001 - - - 17/6 
May be connected to givé *0005, 00025, 000125 MOUNTED 10,- ex'ra in 
Unmounted 30/- Mounted 42/6 each case. 


MARCONI SCIENTIFIC INSTRUMENT CO. LTD. 


London Showrooms: 40 DEAN ST., SOHO, LONDON. 
POST ORDER 8; 
Works—70 DUDDEN HILL LANE, WILLESDEN, {> .W.10 


Paone—Showrooms - ard 774* 
Phone—W orks «. - : - - - - : - ` Willesden 2617/8 


| 
| 
| 
| 
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A POINT OF POLICY. 


By THE EDITOR. 


O other branch of science has ever achieved such an almost instantaneous 
popularity as wireless. 

During the last few years wireless has been introduced either directly or 

indirectly to every family, perhaps to every home, in this country, whilst m America 

it has penetrated even more completely into the everyday life of the nation than is the case 

here. We do not mean by this that every home has necessarily installed a wireless 

receiver, but that wireless is now a familiar subject, and there are few families where wireless 


is not represented by at least one enthusiast who has taken a practical interest in the science. 


This astonishing influence, whilst it has been of enormous benefit to the community, 
has at the same time offered splendid opportunities to those who are interested in exploiting 
the public, and in some cases, we fear, trading on their credulity and lack of technical know- 
ledge to further mercenary interests. 

Exploiting the public in this respect became a positive scandal in the United States 
a year or so ago, for it must be remembered that broadcasting in that country was started 
some time before it was taken up here. So serious did the situation become in America 
that special steps were taken to control the sale of bogus apparatus and so-called new 
inventions by boycotting the manufacturers and dealers who traded in them. 

Similarly the press, particularly those journals which may be classed under the heading 
of Daily Screams, found in wireless an excellent opportunity for sensational headlines and 
descriptions of amazing new inventions, which in practice never got beyond newspaper 
print. 

We believe that the British public are not so easily carried away by sensational reports 
and arresting advertisements, but perhaps for this very reason the danger is greater, because 
the announcements have.to be more cunningly contrived and judiciously worded before 
there is any hope of attracting wide interest amongst the British public. 

Some sections of the daily press in this country are always ready to take up and give 
publicity to any startling claims regarding wireless and other scientific inventions, without 
taking any steps to investigate either the novelty of the claims or the scientific value of the 
invention. Unfortunately one not infrequently finds the names of eminent wireless men 
linked up with such schemes, and one can only suppose that they have neglected to give 
the matter full investigation, not realising the extent to which the general public may be 
influenced by the glamour of their names. It is for this reason that a wireless journal with 
a reputation to maintain must be cautious in the information which it puts out to its 
readers, particularly in respect of new claims and inventions. 

The Wireless World and Radio Review has no intention of allowing its readers to suffer 
by withholding information on any new discovery contributing to the progress of the science, 
and readers can rest assured that progress and new developments will be dealt with without 
оа the columns of the journal, and will be treated from an entirely unbiased pont 
of view 

It follows logically that startling announcements regarding new discoveries which may 
appear in other sections of the press, or apparatus for which new and arresting claims are 
made, when not dealt with in the columns of this journal, may be understood to have been 
investigated and in our opinion '' found wanting." 
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A power amplifier built to the design given in this article. 


CONSTRUCTING A TWO-STAGE 


POWER AMPLIFIER. 


The design is easy to follow and comparitively inexpensive to make up. A 
high degree of amplification with a minimum of distortion has been the aim 


in designing the set. 


The grid potential bias is obtained by feeding the 


plate current through a* resistance which forms part of the grid circuits, 
thus avoiding the use of grid cells. 


T is surprising how often in conversation 

on wireless matters one is met with a 

statement something like this: ‘ Oh, 

I would much rather listen in with head- 
phones; loud speakers are so tinny,” or 
"so gramophoney." There does indeed 
seem to be a large body of opinion to the 
effect that the present-day loud speaker is a 
very imperfect instrument, and that if real 
quality of reception is desired it is very 
much better to limit oneself to a number of 
telephones. Criticisms of this nature might 
possibly have been directed against the loud 
speakers of а year or two ago with a good 


deal of truth, and of course, there are still a 
number of types of instrument of poor 
design and faulty construction on the market. 
There is, however, little doubt that the better 
makes now offered to the public are quite 
satisfactory, and the reason that they are 


„Still regarded with some suspicion is that 


they are all too frequently used with un- 
satisfactory receiving. apparatus. 

It is commonly thought that if а receiver 
ordinarily gives signals of a good strength, 
then by pushing reaction up to the limit and 
possibly adding a stage of “ note magnifica- 
tion" with some sort of a low frequency 
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transformer and an ordinary receiving valve 
good loud speaker results should be obtained. 
Unfortunately, the results are generally poor, 
owing to a number of pitfalls, of which the 
following are the most important. Firstly, 
an ordinary receiving valve is unable to 
handle sufficient power for real loud speech 
without giving distortion. This distortion 
is caused by the fact that the characteristic 
of the valve is only straight for a compara- 
tively small part of its length, and if the 
power is pushed up too far the range of charac- 
teristic which is used includes regions having 


Fig. 1. 
before setting out the holes in the positions 
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accentuated by the use of too much reaction 
in the high frequency circuits. Bearing in 
mind the above points it will be seen that 
few receivers as usually made or marketed 
are likely to give good results as they stand, 
and the labour involved in altering them 
would be so great that it is generally better 
to design the low frequency amplifier as a 
separate instrument in which all the neces- 
sary precautions can be taken from the 
start. If this is done, the results obtained 
should convince the most critical that a 
loud speaker of reliable make is not an 


e 


— 
2 
a 
— 
2 
O 

9 


Positions for drilling all holes for attaching thé components. It is advisable to scrutinise the parts 
exactly as shown. ‘The centres of the components, fixing their 


location, can be followed precisely as shown. 


appreciable curvature. Secondly, most low 
frequeney transformers amplify different 
frequencies to different amounts. The 
reasons for this are many, and space does 
not permit us to discuss them here. The 
most common cause is too much economy 
in the materials, both iron and wire, of 
which they are made. Further, distortion 
is introduced if the valve is worked under 
such cenditions that any grid current can 
flow. These are the most important directions 
in which faults occur in the actual low 
frequency circuits, but they are often 


instrument of torture, but is capable of 
pleasing even those of refined musical taste. 

The amplifier here described has been 
designed to have sufficient magnification to 
werk a loud speaker off signals of quite 
ordinary telephone strength, thus minimising 
the risk of distortion being introduced 
before the signals even reach the amplifier. 
It is also provided - with. valves which can 
handle sufficient power to fill a large room 
without distortion, and is provided with a 
switch to enable one valve only to be used 
when full power is not required. 
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The choice of a suitable valve is a matter of 
some importance. It is desirable that it 
should have a small anode impedance, as a 
valve of this type introduces a damping 
across the transformer which reduces any 
resonances which it may have. The ideal 
valve for the purpose has a characteristic 


0 INPUT O 


Fig. 2. Circuit of two-stage power amplifier in 
which the grid biasing potentials are produced across 
a resistance in the H.T. battery lead. 


similar to the Marconi Osram “ L.S. 5,” 
but this valve is very expensive, and besides 
handling more power than is really necessary 
in an ordinary house, is very heavy on high 
tension supply. This being the case the 

w "D.E.5" type has been chosen, as 
it is considerably cheaper, and although its 
power handling T is comparable with 
the “ L.S. 5" (probably 60 to 70 per cent. 
of that of the more expensive type) it 
requires only 0:25 amps. of filament current, 
and between 5 and ro milliamps of plate 
current at 120 volts. Comparing this with 
the ro to I5 milliamps at 160 volts of the 
“ L.S. 5, it will be seen that a very real 
saving is effected. In fact, the consumption 
of two of the latter valves is so high that it 
is almost impossible to run them economi- 
cally without the use of high tension 
accumulators. Although the plate current 
for two “ D.E. 5 valves is high enough to 
need a battery of generous proportions, 
it is not sufficient to make the expense of 
renewals of dry batteries prohibitive. Another 
advantage of the D.E. 5 " valve is that it 
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is a really excellent general purpose valve, 
and may be used in experimental receivers 
of all types, both as a detector and also as a 
high frequency amplifier when it is not 
actually required in the power amplifier. 
The anode impedance of this valve is some- 
what higher than that of the “ L.S. 5," but is 
much less than that of ordinary receiving 
valves. 

The theoretical circuit of the amplifier is 
shown in Fig. 2. It will be noted that two 
variable filament resistances have been 
introduced. These are not absolutely 
essential, as the “ D.E. 5" valve operates 
well and safely on any voltage between about 
3:5 and 5:5; but they are a convenience, 
and not expensive, and have therefore been 
added. Two are supplied to avoid the 
inconvenience of an alteration in the filament 
brightness of the first valve when the second 
is switched on or off” The switching of the 
valves and also of the output is carried out 
by means of a Kellogg type switch of ordinary 
construction, with twelve blades. The 
arrangement of the connections is shown 
in Fig. 3, which shows in a diagrammatic 
form the wiring to the blades as seen from 


PLATE OF 
157 valve 


+. т BATTERY 


RHEOS TAT OF 


2 NO VALVE 
RHEOSTAT OF 


TST VALVE 


Fig. 3. Connections of key switch. 


PRIMARY OF 
2 NO TRANSFORMER 


With these 
connections the amplifier is switched off 
when the switch is in its midway position. 
When the knob is pushed towards the top 
of the panel, the instrument acts as a one- 
valve amplifier, and when it is pulled 
towards the bottom of the panel both valves 
are in circuit as a two-stage amplifier. 

In addition to the valve switching, the 
power can be further controlled by the 
switch in the top centre of the panel. 
This switch has three positions, in two of 
which different leak resistances are intro- 
duced across the secondary of the first 
transformer. These resistances not only 
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vary the power output, but they do so in 
such a way as to further improve the quality 
by still more damping out any unevenness 
in the amplification curve of the transformer. 
The combination of this switch with the 
switch controlling the number of valves in 
use gives a total of six different possible 


procs gy ү 


1. 
— — - 


strengths of output. With D.E.5 valves 
suitable values for the leaks would be about 
50,000 and 150,000 ohms, but they should 
be adjusted by trial and error to give a nice 
smooth gradation of strength. 

The next item of interest is the arrange- 
ment for the provision of a negative potential 
on the grids of the valves. It is well known 
that whenever there is a positive potential 
on the grid of a valve, some current flows to 
it Unless some device is provided to apply 
astatic negative potential to the grid during 
each cycle of current from the transformer, 
there will be a brief period during which the 
grid is positively charged, and the resultant 
grid current will cause more or less serious 
distortion. This can be obviated by the 
use of a small polarising battery putting a 
few volts negative on the grids, the actual 
value being slightly greater than any voltage 
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which is likely to be induced by the signal, 
but not sufficiently great to move the 
operating point far from the middle of the 
straight part of the valve characteristic 
curve. A grid polarising battery does 
not have to supply any appreciable 
current, and therefore may consist of 
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Underside of the amplifier. Details are given for the construction of the intervalve transformers. The large 
capacity condensers are attached to the cabinet and the connections completed when ] 


the panel is in position. 


quite small cells; but in practice there 
are drawbacks to its use, chiefly because 
small dry cells do not stand up well for long 
periods even on open circuit. An alternative 
method which, although not novel, has not 
been much used in spite of distinct advan- 
tages, has been incorporated in this design. 

d 
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Fig. 4. The transformer stampings. 
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It consists of a resistance between the 
negatives of the low tension and high 
tension batteries, by means of which the 
necessary negative potential for the grids 
can be derived from the high tension battery. 
Considering the high tension circuit con- 
taining 'this resistance, it will be evident 
that owing to the current passing through 
the resistance, the potential at the end of 
the resistance nearer to the H.T. battery 
will be negative to that at the other end, and 
if this point is connected through the 
transformer secondary to the grid of a valve, 
the grid will be charged negatively as 
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50 ohms to the yard, which will enable the 
correct lengths to be determined without 
electrical measurement, as no great accuracy 
is ne in the values of resistance used. 
It will be noted from the circuit diagram that 
a large condenser is shunted across the 
resistance. This condenser is essential to 
prevent the amplifier from oscillating. A 
value of 4 mfds. has been specified, although 
2 míds. may possibly be found sufficient. 
This condenser need not be of expensive 
type, in fact the Mansbridge variety of 
paper and foil, costing а few shillings, is 
quite satisfactory' for the purpose. 


Fig. 5. Practical wiring diagram. The epool e dag? the resistance wire across which the grid кешн 
are set up ta just above the Н.Т. negative terminal. 


required. In actual practice more negative 
potential is required on the second valve 
than on the first, and the resistance 
is therefore tapped at an intermediate 
point and this tapping taken to the 
grid of the first valve, while the 
tapping for the second grid is taken from 
its end. The resistance may be wound on 
any convenient size of former, which may 
be quite small if say No. 42 silk covered 
“ Eureka” is used. The total resistance of the 
winding should be about 700 ohms, with a 
tapping at 200 ohms from the end connected 
to L.T. negative for the first grid. No. 42 
“ Eureka” has a resistance of rather less than 


We now come to the most important item 
in the instrument, the transformer. The 
winding and construction of a transformer, 
particularly where a high standard of per- 
formance is required, is a long and rather 
tedious job unless special appliances are 
available, but it is not essentially difficult. 
It is, however, by no means waste 
of time and labour to make them. The 
chief fault with most transformers which 
are offered for sale is that the  keen- 
ness of competition in the trade makes 
it difficult for manufacturers to put enough 
iron and wire into them. The transformers 
here used are very generously provided with 


Mav 21, 1924 


material, and their performance will be 
found to make this well worth while. There 
do not appear to be many places where 
suitable соге stampings may be obtained, 
and the name is therefore given of Messrs. 
Joseph Sankey and Sons, who have premises 
in Regent Street, London, at which a variety 
of types of stalloy stampings can be obtained 
from stock. The form chosen is shown in 
Fig. 4, which may be obtained at 6s. per 
gross pairs, i. e., large and small. About 
60 of each size will be required for each 
transformer, as the core should be built up 
to a thickness of about» in. The windings 
of each transformer consist of two pairs of 
coils, wound on separate bobbins, and the 
transformers are built up as shown in Fig. 5, 
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instrument with their axes at right angles. 
This is partly to minimise the risk of trouble 
through magnetic coupling of their fields, 
and partly for convenience in order to pro- 
vide room for the leak resistances between 
one of them and the panel. It should not be 
necessary to earth the cores of the trans- 
formers, but if any trouble is met with from 
oscillation this course may be found to be 
helpful.* 

There is nothing unusual in the wiring 
methods adopted, the wire used being bare 
tinned copper, soldered at all joints. 

The instrument when completed should be 
found to be quite stable, and to give sufficient 
output to saturate the second valve from 
telephone signals of reasonable strength. 


SSS 
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Fig. 6. Dimensional drawing of the cabinet, showing the fixing of the condensers. 


so that one primary coil and one secondary 
occurs on each long leg. The two coils 
forming the primary winding are connected 
in series, and care should be taken to see 
that the sense (direction) of the connection 
is such as to. make their magnetic fields 
assist and not oppose. These remarks 
apply to the secondary windings also. 
The wires used should be No. 44 
single silk covered, and 3,000 turns 
should be wound on each primary bobbin 
and 10,000 on each secondary. This will 
require nearly 1 lb. of the wire for the two 
transformers. The bobbins may be built 
up of thick paper well impregnated with 
pure paraffin wax, or shellac, but care should 
be taken. that there is a good thickness of 
insulation between the windings and the core. 

The transformers are mounted in the 


It will also be found to give readable loud 
speech from signals which are hardly readable 
in an average pair of telephones. It has, 
as stated above, been designed to take 
advantage of the characteristics of the D.E. 5 
valves, but it will work quite satisfactorily on 
two R valves (or preferably an R followed by 
an L.S. 3) without any alterations to its com- 
ponents. If these valves are used, neither 
the amplification nor the maximum possible 
output wil be so great as with D.E. 5's, 
although both will probably be sufficient 
for ordinary domestic use. А. S. C. 


* Note that stability of working may also be 
assisted by connecting together the negative of 
the L.T. battery on this instrument and that on 
the receiver. If desired, common L.T. or common 
H.T. batteries may be used for the two instrumenta, 
but not both. 
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THE CRYSTAL DETECTOR IN THEORY 
AND PRACTICE. 


1—ON PRESENT THEORIES OF CONTACT RECTIFICATION. 


By JAMES STRACHAN, F. Inst. P. 


EN years ago the prototype of the 

modern crystal detector, with a 

firmly clamped galena crystal and 

a loose contact of fine copper wire, 
was described in The Wireless World, 
when it was stated that this type of 
detector was not in common use. At that 
time all of the existing theories of contact 
rectification had been advanced and since 
then no further progress appears to have 
been made in this direction. 

Research workers have concentrated on 
the thermionic valve and in spite of the 
extended and popular use of the crystal 
detector the latter has been somewhat 
neglected by the professional scientist, who 
has not taken very seriously the random 
freaks of crystals as described by amateurs. 
There are signs, however, of renewed interest 
in the crystal and there is no doubt in the 
writer’s mind that this type of detector has 
a promising future for the reception of 
broadcast telephony. 

During the past few years great improve- 
ments have been effected in the production 
of synthetic crystals of greater sensitivity, 
and I venture to predict that when we 
thoroughly understand the mechanism of 
contact rectification, investigators along this 
line will meet with others who are aiming 
at the production of a cold valve," and on 
common ground. 

A history of the evolution of contact 
detectors from the coherers of Branly and 
Lodge, through the single-point coherer to 
the modern crystal detector, and of the 
concurrent theories devised to explain their 
action, would occupy a large volume. A 
concise and suggestive résumé of the subject 
from the pen of the well-known authority 
on crystal structure, Tutton, appeared in 
Ihe Wireless World, and a most useful 
bibliography has been published by 
Coursey, both of which should be studied 
as an introduction to the literature on 
contact rectification. 


The principal theories may be classified 
briefly as follows: (1) Electrostatic ; (2) Uni- 
lateral conductivity ; (3) Electrolytic ; (4) 
Thermo-electric ; and (5) Thermal. 

I. Electrostatic theories of the early 
forms of contact detectors (coherers) were ad- 
vanced by Branly, Haga and Lodge (1895-96) 
based on variation in conductivity of the di- 
electric film at the loose contact, electro-static 
attraction and diffusion of metals at contact, 
and change of resistance due to piercing of 
dielectric with cohesion at contact points. 

2. Unilateral conductivity theories have 
been advanced by various writers based on 
electrostatic and electrolytic phenomena but 
without definite experimental substantiation. 
Pierce (1907) established unilateral con- 
ductivity of certain carborundum crystals 
and suggested that the small area of contact 
in such detectors permits the passage of 
electrons more easily in one direction than 
the other. The general conclusions arrived 
at by Pierce from extensive investigations 
of crystal detectors militate against thermo- 
electric and electrolytic theories, and on 
his work is based principally the modern 
theory of unilateral conductivity of the 
loose contact. This is sometimes referred 
to as the filter theory. | 

3. Electrolytic theories were first applied 
to film coherers when it became recognised 
that the zone of reaction was not a film of 
air or condensed gas at the contact, but that 
the dielectric film consisted of an oxide of 
the metal and that even noble metals might 
be oxidised by the passage of electrical 
oscillations. Such theories, based on the 
ionisation and electrolytic polarisation of 
oxide and sulphide films, were latterly applied 
to crystal detectors but general experimental 
evidence is against them. Coursey, revived 
the idea that electrolytic action was suggested 
by the behaviour of certain detectors 
(galena-graphite and tellurium-aluminium). 
In this connection it should be noted that 
any thermal effect at the contaet would 


May 21, 1924 


facilitate electrolytic conduction by increas- 
ing the mobility of the molecules and their 
ionisation. No direct experimental evidence 
has been brought forward to support this 
theory. 

4. Thermo-electric Theories of rectifi- 
cation were also applied and denied by various 
writers in the early days of crystal detectors. 
This 1s the popular theory so often referred 
to in text-books and is based on thermal 
effects generated at the highly resistive 
contact (Joule’s law) giving rise to a thermo- 
electric current (Seebeck effect) modified by 
the Peltier effect at the firm and loose 
contacts. Eccles’, treatment of this theory 
as part of his general electro-thermal theory 
of detectors is very complete. He also 
brings in for the first time the idea of a 
steep temperature gradient at the contact, 
thus introducing the Thomson effect and in 
proving this, mathematically, the deciding 
factor in the direction of the rectified current 
answers the objection raised to the thermo- 
electric theory by both Pierce and Austin 
that the thermo-electric current obtained 
by external application of heat to a crystal- 
metal contact is sometimes in the opposite 
direction to that obtained during rectification 
of high frequency oscillations. 

The present writer's experience on this 
point is rather different. I have found that 
with all crystals in common use as rectifiers, 
in contact with a metal point, the thermo- 
electric current generated by external heat 
is tnvariably in the opposite direction to that 
of the rectified current for the same contact. 
This suggests that the rectifying properties 
of crystals are concerned with electron 
movements of a similar nature to those 
connected with the production of thermo- 
electric currents, but no more, in my opinion. 

5. Thermal Theories.—The influence of 
temperature variations at the contact has 
been dealt with by various investigators in 
conjunction with the foregoing theories, but 
a purely thermal theory of a contact detector 
was formulated first by Eccles, for the 
single-point oxide film coherer and the 
galena-galena crystal contact. Here thermo- 
electric effects are practically eliminated 
and the theory is based purely on the 
Joule effect producing variations in the 
resistance of oxides and sulphides possessing 
large negative resistance coefficients. The 
lowering of the contact resistance by heating 
allows an increased flow across the contact 
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from a local battery. It should be noted 
here that all the theories advanced for the 
explanation of contact rectification were 
based largely on experimental evidence 
obtained from detectors in circuit with an 
applied potential from a local battery. 

As already indicated, the thermal theory 
of contact detectors was extended and 
developed by Eccles to include thermo- 
electric effects in crystal detectors with a 
firm and a loose metal contact (Peltier and 
Thomson effects) so that his general theory 
may be more exactly described as electro- 
thermal, the basic idea being that all contact 
detectors are operated essentially by thermal 
changes in a conductor that deviates from 
Ohm's law in its behaviour to the passage 
of an electric current., 

At the present time physicists regard the 
electro-thermal theory as the most satis- 
factory, but the unilateral conductivity 
theory has still many adherents, the latter 
theory being strongly supported by Tutton,. 
From the practical point of view none of 
the theories are entirely satisfactory. The 
present-day attitude is clearly expressed by 
Dye, when he states “ that the exact nature 
of the action 15 still somewhat obscure, but 
from the point of view of measuring devices 
crystal rectifiers may be considered as 
unilateral conductors; so that when an 
alternating voltage is applied to them the 
resulting mean direct current is a function 
of the 'average' effective value of the 
alternating voltage.” 

Turning for a moment to the practical 
side, there are numerous points unexplained 
by the electro-thermal theories which may 
be mentioned more as facts requiring explicit 
explanation than as direct criticisms against 
the validity of such theories. For example, 
the electro-thermal theory offers no explana- 
tion as to why one crvstal of galena is 
insensitive while another of exactly the same 
composition is extremely sensitive in its 
rectifying properties. Neither does it explain 
the lack of sensitivity in compressed amor- 
phous galena. Again, a minute, almost 
microscopic, crystal of galena lying on a 
heavy plate of amalgamated copper gives 
quite as good rectification as a large crystal 
where the firm contact is a single copper 
point, the metal point used for the loose 
contact or ''catwhisker " being the same 
in both. The consistent increase of crystal 
sensitivity, without change of the direction 
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of the rectified current, when the whole 
detector is uniformly heated, requires ex- 
planation. Another point, already referred 
to; is that the direction of the thermo-electric 
current for a given contact is apparently 
always the reverse of that for the rectified 
current. A practical objection to the electro- 
thermal theory, already touched on in these 
pages, io appeals to anyone who has experi- 
mented much with crystal detectors, viz., 
that with the very minute area in action 
at the loose contact the externally applied 
thermal energy requisite for the production 
of a given flow of current is tremendously 
in excess of the energy transformed from 
the electrical oscillations giving rise to the 
same current during rectification. Finally 
there are two phenomena which have been 
reported repeatedly by amateurs, scientific 
and unscientific, both of which have been 
met with scant belief by the professional 
man. One is the reception of fairly loud 
telephony with an empty crystal cup and 
the other is a slight movement of the 
" catwhisker" by a sudden increase of 
current across the detector. Being very 
doubtful of such matters, but stil more 
interested, I have investigated a large 
number of such cases with most surprising 
results. 

The alleged movement of the metal point 
at the loose contact I shall deal with later, 
but the question of good reception of broad- 
cast telephony with an empty crystal cup is 
of critical theoretical interest. In the first 
place it is possible to get very good reception 
with a slightly oxidised brass contact and 
the action has been proved conclusively to 
be that of a single-point film coherer. 
Numerous experiments with film coherers 
proved that reception of broadcast telephony 
was possible with a large number of metals 
and alloys without an applied potential on an 
aerial not too far removed from the trans- 
mitting station. Of all the substances 
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tested certain specimens of brass were found 
to give the best results and I have one brass 
coherer which is only slightly inferior to the 
best galena. Next to brass, cerium oxide 
films on cerium gave the best results, 
reception with all the other metals tried 
giving much feebler results. Under such 
conditions reception was found to be possible 
also with a symmetrical galena-galena com- 
bination, but the rectified current in this 
case was only one-half of that obtained from 
either crystal in contact with a metal 
int. 

The importance of these observations may 
be realised when we consider the basic idea 
of the electro-thermal theory. This, as 
pointed out by Eccles,,, was first enunciated 
by Brandes in 1906, and states that any 
conductor: which departs from Ohm's law 
will rectify alternating currents in some 
degree. In contact or crystal rectifiers two 
cases may occur. The characteristic potential- 
current-curve obtained by applying a steady 
current through the contact, first in one 
direction and then in the reverse, may be 
(т) unsymmetrical or (2) symmetrical. In the 
former case, e.g., galena-metal point contact, 
the detector will rectify oscillations without 
an applied potential, but in the second case, 
which Eccles has shown includes the film 
coherers and the symmetric galena-galena 
contact, rectification should be possible only 
when the high frequency oscillations are 
superimposed upon а direct current of 
suitable magnitude flowing through the 
contact. This is not the case as proved by 
my experiments. It should be noted that 
the galena-galena combination was invented 
purposely by Eccles to eliminate the Peltier 
and Thomson effects, thus reducing the 
action to one of temperature-resistance, the 
basis of his coherer theory. | 

In the writer's opinion the electro-therm 
theory fails here, but such experiments do 
not lead him to accept the unilateral theory 
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as presented by Pierce against which equally 
convincing evidence may be found, resulting 
in the conviction that the rectified current 
is not derived from unilateral pulses of 
curent, but is an integration or unilateral 
transformation of both pulses of the oscil- 
lations. 

If one admits the facts presented here, 
one conclusion is inevitable, viz., that the 
conduction of a loose contact, such as that 
of the crystal detector, is different in its 
nature for high-frequency oscillating currents 
from that observed by passing steady currents 
through the contact in different directions 
alternately. In view of our limited knowledge 
of the internal mechanism of conduction 
this conclusion brings us on to very difficult 
ground, but it appears probable that an 
attempt to explain the action of the crystal 
detector on such a hypothesis may prove 
fruitful in shedding light on the movements 
of electrons in conductors. I shall therefore 
attempt to outline a theory of contact 
detectors on those lines. 

In our next issue the author will describe a number of experi- 


ments be has carrie! out with a view to establishing a theory 
i ion of crystal and other contact detectors. 
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Unit amplifiers between microphone апа modulating 
valves at KQO. 


| THE AMPLIFIERS IN THE 
MICROPHONE CIRCUIT. 


The accompanying illustrations show 
apparatus designed by the General 
Electric Company of America for 
producing the required degree of am- 
plification between the microphone and 
the modulating valves. Each panel is 
fitted with equipment to give one stage 
of L.F. amplification, and by means 
of break jacks and switches the re- 
quired amplification can be obtained. 
The anode resistances are seen along 
the top of the panels, whilst the meters 
allow of observation being kept con- 
cerning the operation of the valves 
and ensure suitable adjustment of 
grid, anode and input potentials. Ad- 
justments are provided so that the 
amplifying valves are worked on the 
correct part of the characteristic curve 
to avoid distortion. 

Sections of the apparatus can be 
utilised for amplification from land 
line circuits. The output signal strength 
is carefully regulated to а definite 
value, and then passed to additional 
amplifying equipment, intermediate 
between the preliminary amplifier shewn 
here and the modulating valves. 


The photographs are made from 


apparatus installed at the broadcasting 
station KGO located at Oakland, 
California. 
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Courtesy, “ General Electric Review.’ 
Complete intermediate amplifying equipment. The bank of panels on the left give preliminary amplification 
of signals received from land lines or the local studio microphone. The signal strength 
amplitude and passed to another amplifier which feeds the modulator valves. 
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ADDITIONAL H.F. VALVE FOR A DUAL RECEIVER. 
By Н. L. MEYER. 


OME months ago the writer determined 

to devise a simple method of adding 

a stage of high frequency amplification 

to an existing receiver, with the desire 
to greatly extend the range of reception 
and to avoid the necessity of pressing 
reaction unduly. 


The features that appeared were :— 


1. That the extra stage of Н.Е. should be 
switched into the circuit with & minimum of 
trouble. 


2. That the existing wiring of the receiver 
should be disturbed as little as possible so that 


the left, coil B becomes the tuned secondary 
of a high frequency transformer, loose- 
coupled to an untuned primary. 

Now as to results. The amplification 
obtained has exceeded all expectations. 
All B.B.C. stations, Radiola, etc., come in 
at full loud-speaker strength and with 
certainty. 

Selectivity is marked ; in fact, on a short 
aerial 12 miles from 2 LO, both Cardiff and 
Manchester can be heard on a loud speaker 
without interference from 2 LO. 

WGY on 380 metres was received at the 


ite use for reception of local broadcasting should 

not be interfered with in any way. 

3. That stability should be such that a novice 
could handle the set without distressing howls 
and squeaks, etc. 

4. That additional apparatus should be kept 
at a minimum. 

The problem was eventually solved in the 
manner indicated in the circuit diagram 
above. 

It will be noticed that coils A, B and C 
are mounted in a three-coil holder, and that 
the extra stage is controlled by a simple 
two-way aerial switch. 

With theswitch to theright, coil B becomes 
the aerial tuning inductance of a two-valve 
and crystal reflex circuit. With the switch to 


first attempt by sitting up to 3.30 a.m. and 
later, using short wave coils and the 
aerial tuning condenser in series, both 
КОКА and WGY on тоо metres were 
picked up on several occasions. 

The same method of adding the extra 
stage has been tried on other circuits with 
equal satisfaction, and it would appear 
to be applicable to any set using plug-in 
tuning coils. 

The writer is now using a circuit in which 
the tuned anode of the second valve has 
been replaced by a tuned transformer, as 
this allows a valve or crystal detector being 
used at will, the change-over being carried 
out by a D.P.D.T. switch. 
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VALVE TESTS. 


THE BRITISH THOMSON-HOUSTON B.4 VOLT. 


HE subject of our review this 

week is one of the class known 

as power amplifiers, such valves 

being used to operate loud speakers 
when a large output is needed. 

Now, a loud speaker is a current operated 
device, comparatively large current changes 
being necessary for its satisfactory working, 
and it follows therefore that a valve required 
to work in conjunction with such a device 
must be capable of delivering the necessary 
current. A power amplifier may be described 
as a super low frequency amplifier, that is, 
it must fulfil the requirements of a low 
frequency amplifying valve, but in addition 
be capable of dealing with more power than 
is usual with the ordinary receiving valve. 

There are certain essential requirements of 
a low frequency amplifying valve, one of the 
most important being that its plate current 
grid volts characteristic shall have an 
extended straight portion. This in itself is 
not, however, all, for it is also necessary that 
this straight portion should lie to the left of 
the zero grid volts line. 
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Previous to the introduction of low 
consumption filaments, power amplifiers 
were somewhat beyond the scope of the 
average experimenter, owing to the demands 
they made upon the low tension battery. 


MILLIAMPERES 


GRID VOLTS 
Fig. 2. 


With the advent of the dull emitting filament 
this disadvantage has been overcome, and 
excellent power amplifiers consuming less 
filament energy than the old time R valve, 
are now available for amateur use. 

The B.4 is such a valve, the filament of 
which is rated at 6 volts 0:25 ampere, that 
15, I:S watts. This does not necessarily mean 
that for all purposes the filament need be run 
at this wattage, for as shown in the steeper 
curve in Fig. I, an emission of 18 milli- 
amperes is obtained when the voltage across 
the filament is reduced to 5, showing the 
cathode efficiency to be of a very high order. 
Plate current grid volt characteristics are of 
particular interest to the experimenter, as 
thev indicate the working plate and grid 
potentials for any particular purpose. These 
characteristics for the B.4 are given in Fig. 2, 
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and it will be noted that at the higher plate 
potentials they are steep and straight over 


а considerable range of grid voltage. This. 


portion of the characteristic, moreover, 
occurs at negative grid potentials, thus 
fulfilling those requirements of a low fre- 
quency amplifying valve previously men- 
tioned. In order that the normal operating 
point may be set to the middle of these 
straight portions, Fig. 2 shows a negative 
grid bias of from 4 to 5 volts to be necessary, 
which figure is in close agreement with that 
given by the manufacturers. 


The B.4 has a good magnification factor, 
which is, from Fig. 3, curve A, about 5°8 to r. 
It has, morever, an extremely low internal 
impedance, this factor being as low as 6,500 
ohms when a plate potential of 9o is used. 

Although this valve is designed mainly as 
a low frequency amplifier we have tried it 
out as a general purpose valve, that is in all 
positions of the receiving set, and provided 
suitable adjustments of grid and anode 
potentials are made, satisfactory results will 
be obtained. As a detector, about 40 volts 
on the anode is the most suitable voltage, 
using the usual 0:00025 mfd. condenser and 
3 megohm leak, but it is preferable to see 
that the grid return lead is connected to 
the positive end of the filament. This same 
value of anode potential is sufficient when 
the valve is operating on the high frequency 
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side, but as a low frequency amplifier the 
anode potential should be increased to 80 or 
IOO and a negative bias from an outside 
source (such as a couple of dry cells) applied 
to the grid. 
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Fig. 3. 


Due to the low internal impedance of this 
valve, the set will oscillate very easily when 
the B.4 is used as a H.F. amplifier and 
provision should be made to enable the 
operator to apply grid damping if required. 

The B.4 is a valve we like and one we can 
recommend. 


In the “ Valve Tests article appearing in our 
issue of May 14th, Figs. 1 and 4, were inadvertently 
reversed. 


BOOK REVIEW. 


The Bureau des Longitudes, of France, has 
issued a most interesting publication, entitled, 
“ Réception des Stgnaux — Horaires "* dealing 
generally with the Meteorological, Time and other 
scientific signals transmitted from Eiffel Tower, 
Lyons, Bordeaux, etc. 

The book comprises 132 pages of descriptive and 
historical matter, five annexes,” and an appendix 
explaining the value of the various symbols used 
in the Meteorological Codes. 


е “ Réception des Signaux Horaires." 
Gauthier-Villars & Cie. 226 pp. 27 francs.) 
e 


The first chapter is 
devoted to a general description of receiving 
apparatus and the general principles adopted for 
automatic recorders. Chapter II deals particularly 
with Time Signals, and emphasises the enormous 
benefits which have accrued to the sciences of 
Astronomy, Geography and Navigation by the 
aid of wireless telegraphy, enabling the observatories 
throughout the world to pool their chronological 
observations and to secure a degree of accuracy 


(Paris, 


otherwise impossible. Charts of the standard 
daily time signals are given, the methods of trans- 
mitting by hand, semi-automatically and autoe 
matically are described, and the comparison of 
the beats of standard clocks with the signals 
transmitted is simply and concisely explained. 

The rythmic signals used for the accurate trans- 
mission of sidereal time are dealt with in 
Chapter III. A useful three-page diagram illus- 
trates graphically the relation between the 300 
dots and the standard seconds, and shows clearly 
the vernier effect by which extreme accuracy is 
obtained. ; 

Chapter IV recounts the progress of Meteorology 
from 1854 to the present time, and gives а general 
account of the codes employed, of which more 
detailed particulars may be found in Annexe V 
and the Appendix, while Chapter V deals with 
earthquake warnings апа records, calibration 
waves and U.R.S.I. signals. 

The book is well illustrated, and contains many 
useful diagrams and tables. 
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HINTS ON THE USE 
OF SOFT SOLDERS 


Extra Fusible Solders. For certain jobs, 
as for instance, soldering the ends of 
insulated wires, or terminals which are 
already mounted on a panel, it is con- 
venient to use an alloy which melts at a low 
temperature. With solder of this description 
the iron can be heated very quickly to the 
necessary temperature, and keeps hot enough 
for a longer time. Again, when a gas flame 
is not available, a small spirit lamp will 
suffice. 

An alloy which melts at about the tempera- 
ture of boiling water is obtained by melting 
together 2 parts (by weight) of bismuth, 
т of tin and т of lead. This solder is rather 
brittle, but brittleness, however, is generally 
of no consequence. 

Another alloy, which melts at about 125° 
Cent. (257° Fahr.) is composed of equal 
parts of bismuth, tin and lead. This alloy 
is not quite so brittle, and is cheaper to 
make up. Bismuth is rather expensive, but 
the quantity required for wireless soldering 
is insignificant. 

The melting is best done in a clean iron 
ladle, and the molten alloy is poured out to 
cool on a smooth flat stone so as to get it in 
a fairly thin sheet. 

А special soldering iron should be kept 
for these alloys, 3nd must be tinned with the 
alloy. А small light iron suffices, as it keeps 
hot long enough and is much handier to use 
than a heavy one. 


Fusible Wire.—The wire used forordinary 
electrical fuses is convenient for small jobs, 
as it can be bent round the piece as required, 
so as to make a neat joint, but this wire has 
not the advantage of extreme fusibility. 
Samples differ, but it usually melts at about 
200? Cent. (392? Fahr.). 


Fluxes.—It is necessary to use a flux to 


make the solder run freely and adhere to 
the metal. 

The most effective flux is a solution of 
chloride of zinc, but it is very corrosive, 
and should never be used unless the work 
can be thoroughly washed afterwards. It is 
therefore unsuitable for soldering the ends 
of insulated wires. This solution is, however, 
necessary for tinning the iron, which must 
be thoroughlv washed after tinning. 

For work which cannot be washed ordinary 
resin may be used, but it is rather messy. 
А solution of resin in strong alcohol (5 grams 
of resin to тоо С.С. of alcohol, or { oz. of 
resin to I fluid oz. of alcohol) is convenient 
for certain purposes, especially for soldering 
flexible wires, as it penetrates between the 
strands. 

Any excess of resin or other soldering paste, 


if used, may be removed with a rag dipped 


in tetrachloride of carbon, which is an 
excellent solvent, and has the advantage of 
being non-inflammable. | 
Common Instrument Solders.—When 
purchasing solders for jointing the internal 
connections of electrical apparatus it is 
essential to obtain the soft variety in order 
to avoid excessive heating. Soft solder is 
usually sold in the form of thin strips. 
Hard solder, obtainable as a rule in thick 
sticks, is useful for securing together 
the brass parts of component instruments, 
and requires zinc chloride (known as “ killed 
salts," as is made by dissolving zinc in 
hydrochloric acid or spirits of salts ” 
and diluting) as a flux. A convenient form 
of solder for jointing connections is a tubular 
variety about 3 in. in diameter, with its 
interior filled with a flux consisting mostly 
of resin. The resin runs on to the joint as 
the solder is melted away, avoiding an 
excess of flux remaining on the work. 
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THE DEVELOPMENT OF SIMULTANEOUS 


BROADCASTING. 


On reading over the account of the initial experiments in land line trans- 
mission of music which is given under, the author has felt that the 
average reader will be surprised at the simplicity of the whole thing and the 
average radio amateur will be inclined to say 
could have done it myself.” He is probably right, but lest he should be left 
with the idea that all that was necessary was the screwing up of terminals, 
it should be pointed out that there were moments (such as when the problem 
of crosstalk was unsolved) when the whole subject hung in the balance, and 
at that time things did not look at all easy to those who were handling the job. 
It is often rather difficult to give a clear and connected account of experimental 
work, and in this case it is especiallv so, since the work involved was not highly 
advanced, and the chief points of interest are really onlv the difficulties 
experienced. For this reason, this account consists firstly of a short historical 
Sketch, followed by details of the various aspects presented by the problem 
as it unfolded. 


By E. K. SANDEMAN, B.Sc. 


Well, it looks quite easy, I 


General History of the Development. 


T is almost exactly a year ago now 

since the British Broadcasting Company 

approached the British Post Office and 

the Western Electric Company with the 
suggestion that tests should be made between 
Birmingham and London with a view to 
examining the feasibility of transmitting 
music for long distances over the ordinary 
telephone trunk circuits. 

This was a natural extension of the work 
which the Western Electric had been carry- 
ing out in the collection of music from 
theatres, the broadcasting of speeches, lec- 
tures, Covent Garden Opera, and items of 
interest other than those actually reproduced 
from the London Station studio. 

The success which had been obtained in 
the broadcasting of the opera from Covent 
Garden prompted the British Broadcasting 
Company to have experiments in land 
line transmission made on a larger scale. 

Accordingly, arrangements were made to 
hire two lines from the Post Office between 
London and Birmingham for the night of 
March 20th, 1923, one line being required 
for control purposes and the other for the 
transmission of music. 

A standard Western Electric power am- 
plier and loud speaker were installed at 
Marconi House, and the line terminals 
connected on with a simple resistance 
shunt which served the two functions of 
an extra control and an impedance equaliser, 


tending to prevent distortion owing to 
unequal reflection losses at each frequency. 

The output of the speech input amplifier 
at the Birmingham Station (Fig. I) was 
connected to the Post Office telephone line 
and in this way music from an orchestra 
in the Birmingham studio was put on to 


the line. In London the music was repro- 
duced. оп the loud speaker mentioned 
above. 


Experiments were made with different 
types of instrumental music, with a string 
orchestra, a 'cello solo, a piccolo- solo, a 
pianoforte solo, with a man singing, a woman 
singing, and also with speech. + 

The results were really very much beyond 
expectation, the only serious distortion 
being due to the loss of the higher harmonies 
of the violin and the top notes of the piano. 

On April r6th the same tests were made 
with music from Glasgow, and the results 
were even more pleasing. This was because, 
although Glasgow is 400 miles from London, 
while Birmingham is only roo miles, it 
was possible to obtain the use of heavier 
conductors (one mile of line contained 
600 lbs. of copper) for the greater part of the 
route, while on the Birmingham circuit 
200 lb. conductors only were obtainable ; 
further, the Birmingham line had a greater 
percentage of underground cable. 

Following on these tests the natural 
development was to radiate the speech and 
music transmitted by land line. 
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The engineers of the Broadcasting Company 
estimated- the power input requirements of 
their radio transmitters at 0:25 watts 
alternating speech energy. Since the power 
attenuation factor of the land lines employed 
was of the order of 30, the power input to 
each line worked out at 7} watts, requiring 
a total power for five lines of about 37:5 
watts, the London station requiring under 
} watt since it was so near to the distribution 
centre. 

.To give some idea of the significance of 
these powers it should be stated that the 
power output from an ordinary microphone 
is of the order of І millwatt (o-oor watt). 
The average power in a telephone receiver 
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e 
is less than 1/2oth of this, so that the power 
involved was sufficient to operate nearly a 
million telephone receivers. 

In order to obtain this power it was 
decided to employ the amplifier which is 
normally employed with the larger Western 
Electric public address system, and which 
is capable of delivering a distortionless 
output of 40 watts. 

This amplifier, together with a standard 
speech input equipment and a carbon push- 
pull theatre broadcasting microphone, was 
duly installed in Marconi House, in a 
small room which was then used as the 
distribution centre. The microphone was 
actually in an adjoining room for this 
first test, but in subsequent tests speech 
from the studio at 2 Savoy Hill was 
used. This was because the speech from 
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the small room, which was undraped, was 
almost unintelligible due to reverberation. 

By arrangement with the Post Office 
two lines were loaned for the afternoon 
of May 13th, from London to each of the 
following places :— 

Newcastle, Glasgow, 

Birmingham, Cardiff. 

On this day the first simultaneous broad- 
cast test was made, and, from a radio point 
of view, was an unqualified success. Un- 
fortunately, as might be expected from 
the employment of so much power, very 
considerable derangement in telephone trunk 
line traffic resulted. It was practically 
impossible to use a great many lines owing 
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Circuit for speech input amplifier. 


to the enormous volume of crosstalk which 
occurred. 

The Post Office engineers who were in 
close co-operation throughout these tests, 
naturally raised the question of reducing 
the power. 

Accordingly, after a series of transmission 
tests with measured power had been made, 
a further simultaneous test, using the power 
amplifier of the No. 2 Public Address System 
and the same speech input equipment, 
was made at reduced power on May 13th. 

As the crosstalk was still too great to allow 
regular service being maintained, the method 
of input to the lines was changed preparatory 
to employing a still smaller value of power. 
A bank of six loud speaker amplifiers 
was made up, operating with their inputs 
in parallel, the output of each being 
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connected to a different line. Arrange- 
ments were made by means of which the 
power input to each line could be measured 
independently. 

On May 17th a further test was made with 
the power in each line cut down to about 
I milliwatt, or one six-thousandth of the 
original estimated power, the balance, of 
course, being made up by increased ampli- 
fication at the receiving end. 

The crosstalk, however, was still too large. 
This was finally eliminated by the insertion 
of repeating coils between the output of 
each power amplifier and its associated line 
and the resulting arrangement, although 
a purely experimental set-up, has been 
used ever since for S.B. work. It is, of course, 
highly inefficient, and steps are being taken 
to replace it as soon as possible. 

As soon as the preliminary development 
work was complete, the British Broad- 
casting Company assumed complete control 
and an arrangement was made between the 
Post Office and the British Broadcasting 
Company by which the latter had the use 
of one special circuit from London to each 
of the provincial stations during definite 
hours each evening. This single circuit 
was then made to serve the double purpose 
of music and control line. 


Considerations Affecting the Choice of 
Lines. 


In order to secure the best transmission 
of speech and music, in accordance with 
well-known principles, it is necessary that 
all frequencies in the audible range be equally 
transmitted. | 

In Fig. 2 are shown the transmission 
characteristics for various types of line 
expressed in terms of equivalent 800 cycle 
miles of standard cable, i. e., at 1,000 cycles 
I mile of No. 19 B. & S. gauge cable 
attenuates current the same amount as 
I:18, 800 cycle miles of standard cable. 

The exact derivation of the “ 800 cycle 
mile of standard cable," perhaps requires 
some explanation. Originally, the greater 
part of the measurements made on telephone 
lines and telephone apparatus was made at 
800 cycles; this being the frequency then 
considered to be most representative of 
the requirements of speech reproduction. 
In order to have a standard type of attenua- 
tion for purposes of comparison a certain 
type of cable in commercial use was chosen, 
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having certain definite constants, and was 
made a standard to which all other cables 
could be compared. The attenuation of 
this cable, of course, varied with frequency, 
but it is the боо cycle value of attenuation 
with which we are concerned. So that, when 
we say that a cable or telephone line has 
an attenuation of то standard miles at a 
frequency of say 2,000 cycles, we mean that 
the attenuation of this cable or telephone 
line at 2,000 cycles is the same as that of 
то miles of standard cable at 800 cycles. 


MILES OF STANDARO CABLE PER MILE 


200 600 1000 ‘1400 1800 2200 2600 3000 
FREQUENCY 
(By courtesy of the Western Electric Co. 
Fig. 2. Attenuation-frequency characteristics of 
various types of line. A = Unloaded cable; 
B = Extra light loaded cable, heavy spacing; 
C = Medium loaded cable, heavy spacing; D = 
Heavy loaded cable ; E = Open wire line. 


This may sound an unnecessary complica- 
tion to the uninitiated, as indeed it docs 
to the initiated, and there have been many 
proposals to do away with this notation, 
but it serves as a very useful basis for com- 
parison. In an infinite line made of standard 
cable the ratio between the currents or of the 
voltages at points I mile apart would be 
60199 = I'IIS. 

From this we see that the current ratio 
for ІІ miles of standard cable is I'Ir5. 
The accepted abbreviation for 800 cycle 
miles of standard cable is simply M.S.C. 

Returning to Fig. 2 it is evident that 
unloaded cable is ruled out at once, while 
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loaded cable is preferable up to the point 
termed its cut off, where its attenuation 
begins to rise steeply. In practice on ordinary 
circuits this cut off does not generally 
exceed 2,400 cycles per second, so that all 
frequencies above this point are suppressed. 
Unloaded open wire (that is the ordinary 
telephone wires, strung on poles that run 
alongside every main road) on the other hand 
gives an attenuation which rises gradually 
with frequency and which has no definite 
cut off point. For this reason in the lines 
. chosen it was endeavoured, as far as possible, 
to make use of routes where open wire line 
existed for the major part of the way. 
An analysis of the make-up of the two 
trunk lines employed for these original tests 
is given in the tables. This shows, firstly, the 
length of each type of line in geographical 


ANALYSIS OF TRUNK LINE LONDON-— 
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BIRMINGHAM. 

‘Estimated 
| : Equivalent 
| Miles of 

Part of Type of Standard 
Circuit. Mileage. Line. Cable. 
Marconi House 0:369 10 lb. Cable 0-56 
to Carter 
Lane 
0:655 20 1b. „ 0-72 
5:178 15 lb. „ 1:74 
0-313 | 201b. „ 0-35 
Carter Lane 16-2 200 Ib. O.W. 1-05 
to 1:198 100 lb. Cable 0-53 
Birmingham 33:26 300 lb. O.W. 1:54 
36-676 200 lb. 2 · 38 
0:806 100 lb. Cable 0-35 
19:178 150 lb. 1:25 
-— 200 lb. У 
— 300 lb. 
-— 500 Ib. 
0-95 100 Ib. Cable 0-42 
Birmingham +t 0-292 | 401b. „ 0-22 
Trunk to | 
Central 
Exchange | 
Central to East 2-19 10 lb. „ 2-39 
Exchange, 1-2 iW. 1-90 
East to | 
Exchange, 
Witton | 
Total .. |118:464 15:39 


SUMMARY OF MILEAGES. 


Miles. M. S. C. 

Cable ve 13-15 9-12 
Open Wire 165-314 6-22 
Total 118-464 15:39 
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miles, and secondly, the equivalent mileage of 
standard cable which would have the same 
attenuation at 800 cycles. 

Owing to the great length of the Glasgow 
line it has not been thought worth while 
to show it in such detail as the Birmingham 
line. 

Referring to the summaries of mileage 
for the two lines, we see that although 
the Birmingham line is a quarter the length 
of the Glasgow line, the expected trans- 
mission over the Glasgow line would not 
only be louder than that over the Birmingham 
line, but would have less distortion owing 
to the smaller percentage of cable in the 
make-up of the line. 

The unavoidable presence of the cable 
accounts for the rather hollow sound obtained 
with simultaneous broadcast speech and 
music. A reference to Fig. 2 will serve to 
make this clearer if we consider the attenua- 
tion of 10 miles of unloaded cable. The 
attenuation at 200 cycles is 4°56 M. S. C., 
while that at 2,000 cycles is 16°7 M. S. C., 
the current ratio for 4:56 M.S.C. is 1:64, 
while that for 16:7 M.S.C. is 6:2. This means 
that the reproduction ratio of the frequency 
2,000 cycles is TET of that for the frequency 
200 cycles, and for higher frequencies the 


ANALYSIS OF TRUNK LINE LONDON— 


GLASGOW. 
| Equivalent | 
M. S. C. Mile 
Type of of Phantom Equivalent 
Line. Mileage. , Circuit. M.S.C. 
100 lb. O.W. 0.766 | 100 077 
150 lb. „ 13-403 | 072 966 
200 lb. „ 1:966 0622 122 
300 lb. „ 15:414 0393 606 
400 lb. „ 1:542 031 046 
600 lb. „ 367-419 023 8-46 
12 lb. Cable 0.023 | 1-44 -033 
40 lb. „ 0-028 ‘721 -022 
100 Jb. „ 0-022 420 -009 
200 lb. „ 13-063 261 3-41 
Total.. 413-646 | 19-76 
| | 
SUMMARY OF MILEAGES. 
Miles. M.S.C. 
Cable 13-136 3-474 
Open Wire 400-646 10-276 
Total .. 413-646 13:75 
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case is, of course, much worse. The reason 


for the greater attenuation of the higher . 


frequencies is the mutual capacity of the 
wires of a pair in the cable ; in the open wire 
line the wires are further apart and the 
capacity is smaller, while in the case of 
the loaded line the effect of the capacity 
is opposed. by the inductance coils in series 
in the line. 

A very obvious future development is 


the insertion of a network in the line to 
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compensate for the suppression of the 
higher frequencies. 

This network ideally would be one 
whose attenuation was the inverse of 
that in the line so that the attenuation 
of all frequencies was made equal to 
that of the most highly attenuated 
frequency, the reduction in volume would 
then have to be compensated for by in- 
creased amplification, which is, of course, 
a simple matter. 


4 — — 


Correspondence. 


A New Dual Circuit, 


To the Editor of THE WIRELESS WORLD AND 
RADIO Review. 


Sin, — With reference to Mr. Rowell’s letter 
expressing appreciation of my single-valve dual 
circuit with ©“ balanced reaction (Wireless World, 
November 7th, 1923), I may add that this circuit 
is working satisfactorily in various localities from 
Devonshire and London in the South to Aberdeen 
in the North. А 


I ат sorry that the draughtsman's error in 
Fig. 2 referred to by Mr. Rowell was not corrected 


sooner, as this may have led to disappointing 
results in some cases. Fig. 1 shows the correct 
direction. of the winding for the reaction and 
balancing coils. Apart from its long range, this 
circuit presents other interesting features; tuning 
on distant stations comes in with a sharp click, 
and when adjusted the control of reaction is pertect. 

I hope to describe in the near future a tuning 
arrangement for this circuit whereby the local 
broadcasting station may be cut out entirely even 
when the set is operated close to the latter (within 
& mile). 


Aberdeen. JAMES STRACHAN, 
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AND 


Improvements in Wireless Systems.* 

The object of the present invention is 
to provide apparatus in which the regenera- 
tive amplification is substantially unaffected 
by the operations of tuning the apparatus. 
Amongst the advantages of such apparatus 
are the simplification of tuning adjustments 
and the prevention of the setting up of 
oscillations in the aerial circuit. The method 
consists in the use of mechanical coupling 
between the tuning means. 


"т, 
90600000 


> ls 


2 
A 
Fig 1A. 


Referring to Figs. ІА, B and C, Fig. ІА 
shows a single-valve circuit; Fig. 1B, one 
form of mechanical coupling, and Fig. 1C 
is a view taken on line 3 of Fig. 1B. 

The aerial circuit contains a variometer 2, 
connected in parallel with which is a variable 
condenser 3, and resistance 4. 

The anode circuit contains a fixed induc- 
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The movable elements of the variometer 2, 
and the condenser 7, are mechanically 
coupled as indicated by the dotted lines at 
I2, so that both are simultaneously adjusted. 
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Fig. 1B. 


In figures 1B and C, which show one form 
of coupling, the shaft 13, rotatively mounted 
in supports 14, carries the movable element 
of the  variometer, and the moving 
plates 16, of the condenser. The rotation 
of the shaft 13 varies the 
inductance in the aerial 
circuit and the capacity 
in the anode circuit. It 
will be seen that due to 
the mechanical coupling 
between the anode con- 
denser and the aerial 
tuning inductance, the 
value of the inductance с 
in the aerial is deter- Fig. ІС. 
mined bv the setting of 


tance 6, and a variable condenser 7, and 
the telephones or low frequency amplifier 
may be connected to the transformer 8. 


the anode condenser, and it follows that 
aerials of differing capacities сап only be 
brought into resonance with the anode ' 
circuit by variations in the setting of the 
parallel aerial tuning condenser. 


* British Patent No. 213,309, by 
Carpenter. 


R. E. H. 
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Therefore the L/C ratio of the circuit 
joined between grid and filament of the first 
valve upon which ratio the reaction partly 
depends, is determined by the setting of 
the anode circuit, and is substantially 
independent of the capacity of the aerial 
system. It will be seen, however, that when 
WO with aerials of small capacity, 
the greater part of the oscillating current 
flowing in the aerial tuning inductance will 
flow in the aerial tuning condenser circuit, 
and this circuit would normally have a 
much smaller ohmic loss than the aerial 
circuit proper; a small resistance shown 
at 4 may therefore be connected in series with 
the aerial tuning condenser to reduce this 
variation. 

The method of setting up the receiver is 
described in the patent specification. 


Improvements in Valves. 

During the manufacture of valves, the 
conductors that support the various elements 
of the tube are, like the elements themselves, 
subjected to a bombardment which has 
the result of rendering the metal soft and 
ductile. The elements are therefore liable 
to be deformed by the slightest shock. 

A valve has been proposed* in which the 
elements are arranged vertically, an upright 


Fig. 2. Figure 2B is a view taken along the line 1—1. 


* British Patent No. 205,457, by Frangois Peri. 
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standard supported at one end by the 
glass press having fixings for the lower 
end of the plate and grid, and guide fixings 
for the upper ends in order to provide for 
expansion. The anode, the grid and the 
filament are arranged vertically, and the 
improved manner of mounting is charac- 
terised by the feature that the plate and 
grid are connected to an insulating sheath 
which is threaded over the metallic support 
of the filament. The invention is sketched 
in Fig. 2. The anode 3, of triangular 
form, is fixed at one end upon a support by 
means of the groove 2, and at its other end 
upon the glass sheath, which is threaded 
over a support 4, of the filament 5. The 
anode is held to the support by a piece of 
wire as shown. 


| = 7 


Wil. 


“_ 


Protecting Valve Filaments. 

If there is an accidental contact or wrong 
connection, the high tension battery may 
be applied to the filament circuit and destroy 
the filaments of.the valves. It is proposed 
to provide in the high tension battery 
circuit a flash-lamp bulb, whose current- 
carrying capacity is less than that of a 
valve filament. The flash-lamp bulb may for 
convenience be combined with a coupling 
or wander plug included in the high tension 
circuit, as shown in the sketch of Fig. 3.* 

Referring to the sketch, it is seen that 
the plug is constructed so that an electric 
bulb, such as a flash-lamp bulb, may be 
screwed into the top of the plug. The pin 
at the bottom of the plug fits into a socket 
on the H.T. battery, and the connecting 
wire is joined to the terminal. It will be 
noticed that the high tension current must 
flow through the bulb, which will burn out 
in the event of a current of over a certain 
value flowing from the battery. 


* British Patent No. 213,387, by A. H. Hunt. 
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A Radio Exhibition is to be held in 
Moscow during August, Soviet and foreign 
tus will be displayed and a section 

will be devoted to amateur exhibits. 


The Burma railways have adopted 
wireless communication in s where 
Lis дүз and rivers make efhcient cable 
work impossible. Successful experiments 
have been carried out between Rangoon 
and Bassein. 

* * 

A de lesson in Esperanto is to be 
transmitted from the Geneva broadcasting 
station. 

^ + * 

Two broadcasting stations are proposed 
for the Leeds and Bradford area instead 
of one, as originally intended. 

* ^ L3 LÀ 

A French amateur transmitter, it is 
reported, has recently been heard in 
Algeria while working on 35 metres. 


“ All ња І сап hon to ПЕРА is 
that, in the course of a month or two, 
we may provide ап efhcient Empire 
wireless service.“ — The Prime Minister 
on May 8th. 

* a * LJ 

According to a Berlin telegram the 
public interest in wireless is spreading 
rapidly in Germany. In Berlin alone 
there are now 35,000 enthusiasts, and the 
total number in the country runs into 


hundreds of thousands. 
$ ғ * ^ 


Brussels Station's New Wavelength. 

The Brussels (“ Radio Electrique ") 
broadcasting station, transmitted its 
first programine on 250 metres on Friday, 
May oth. We understand that the power 
of the station has been lowered. 


“ Radio Paris." 

The “ Radio Paris," SFR, broadcasting 
station has recently been experimenting 
on a wavelength of 1,190 metres. No 
exceptional results have been obtained, 
however, and until further notice the 
station will retain the usual wavelength 
of 1,780 metres. 


Transatlantic Success. 

Ip our last issue it was stated that Mr. 
M. G. Scroggie (BJX), of Edinburgh, 
had been heard by Canadian 1 DD on 
Saturday, April 26th, and it was claimed 
that Mr. Scroggie was the first Scottish 
amateur to '' get across.” 

Immediately after going to press, how- 
ever, came a report from another well- 
kuown transmitter north of the Tweed, 
Mr. C. Creed Millar (2 MG), of Bearsden, 
near Glasgow, stating that his signals had 
been received by American 2 CPD and 
2BNT on April 6th and 24th. 2MG 
employed a power of 30 watts with aerial 
current of 1:5 amperes. His wavelength 
was 150 metres. 


Bowdoin's Weakened Signals. 

American amateurs are spe ulating as 
to the reason for the drop in signal strength 
from the S Bowdoin,” WNP, the ship 


of the McMilan exploration p х 
which is now frozen-in above Etak’ 
North Greenland, The messages are 
also less frequent. 

Several listeners report reception of 
chopper signals or pure c.w. from WNP, 
and the possibility exists that operator 
Mix has had trouble with his motor 
generator. He may consequently be 
using a low power set with dry cell plate 


supply. 
tic Reception in Canada. 

An account of his experiences in 
receiving European amateurs on an 
improvised receiver has been forwarded 
to us by Major William Coates Borrett 
ea of Dartmouth, Nova-Scotia. 
Major Borrett was one of the A.R.R.L. 
prize-winners in the Transatlantic tests, 
and his comparisons of the different 
transmissions from this side of the water 
are therefore of uncommon interest. 
The set used (o—v—z) was assembled in 
a night “in regular hay-wire fashion,” 
and strange to say Major Borrett '' hit 
the trail right off," by hearing F8AB 
calling A1 MO. Since that memorable 
night (December roth), he has logged the 
following European stations :— 

British: 2 KF, siue 2 0D, 2 SH, 

2 SZ, 5 BV, 5 KO, 5 NN, 6 XX. 

French: 8 AB, 8 ARA, 8 BF, 8 BM, 


8 CT. 
Dutch: PA9, PAODV, NAB2, 
PCTT. | 
2NM, 20D, and 28H have been 


worked. 
The most consistent signals have been 
those of РСП, ЕЗ AB, G 20D, and G NM. 


aud these can be read with а single valve 


p 


"ERU 


r 
dd 
c асса 


any Oy that is reasonably free from 
distur 

The best European Transatlantic 
transmitters, in Major Borrett’s mag 

are the following in the order 
G20D and PCIL F8AB and G2NM, 
2 SH апа 2 КЕ, PA 9, and 2 SZ. 

Major Borrett's transmitter, with au 
input of 9a watts, radiates т ampere, 
tests are carried out on 130 metres. 
He would be glad to receive reports. 


That 8.0.8. Call. 

Apropos of the mysterious S.O.S. 
call heard on April 25th by Mr. D. B. 
Knock (6 XG) on 120 metres, we have 
received a number of letters co 
the reception of this transmission, includ- 
ing one from Copenhagen. 

One reader suggests the possibility that 
the S.O.S. call was read owing to the bad 
transmission of a similar sounding call 
sign. On а previous occasion this 
агт imagined that he heard 
an S.O.S. but subsequently discovered 
that it was the erratic transmission from 
5 08, now closed down. The Brazilian 
station SOH has been known to cause 
similar confusion. 

It is difficult to imagine that any sane 
amateur would wilfully send out the 
distress call, and the solution of the 
mystery probably lies in faulty trans- 
mission. 


New Zealand Wireless Service. 

New Zealand wireless news, the first 
service of the kind in the Southem 
Pacific, was, on May 5th, transmitted 
to Inter-Colonial and Trans-Pacific 


The attractive stand of Messrs. L. McMichael, Ltd., in the Palace of 
Engineering at the British Empire Exhibition, Wembley. 
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passengers in ships under the Govern- 
ment and amalgamated lines. The wire- 
less was greatly appreciated by the 
travellers, and the question of its ex- 
tension to Raratonga and the Chatham 
Islands js being considered. 


Mun dS: 
essrs. Alfred Graham & Compan 


advise us that they are exhibiting a full 
range of their ucts at the British 
Empire Exhibition. All models of the 
iiw em Wireless Loudspeaker will be 
exhibited and representatives will be 
pleased to demonstrate to readers in 
the audition room on the stand, Palace 
of Engineering, Avenue U, Bays 11-13. 


2 

T C. Hewins (2 QH), of Grimsby, 
Lincs, regrets to state that owing to 
ill-health, he is closing down his station 
during the summer months, "oping to 
resume in October. He trusts that this 
note will catch the eyes of his many 
"DX" friends in Britain and abroad. 


Broadcasting. 

Certain alterations are to be made iu 
the broadcasting hours during the summer 
months commencing on June rst. 
Generally speaking, transmissions will 
take place  balf-an-hour later, the 
children's hour commencing at 6 p.m. 
and the evening concert usually concluding 
at 11 o'clock. = 

On Saturdays a concert will be given 
between 4 and 6 p.m., but Sunday 
arrangements will be unchanged. 

* International Language.” 

The May issue of this interesting maga- 
zine takes the form of a special wireless 
number, and contains a thoughtful leading 
article on Esperanto as the radio language 
of the world. Other features include an 
article on Broadcasting and Languages," 
by Mr. A. К. Burrows, and a table of 
radio symbols with their appropriate 
terms їп Esperanto. 

“ International Language is published 
mii-monthly at 17 Hart Street, London, 
W.C.:., price zd. post free. 


Wireless t. 

Among the company registrations of 
importance just announced for British 
Columbia is that of the Marconi Wireless 
Telegraph Company of Canada, Limited, 
capitalised at $7,500,000, with head 
offices in Montreal and western head- 


quarters in Vancouver. This is a 
5 towards the establishe 
ment of two. big wireless stations at 


Vaneouver and Montreal, to form part 
of the Imperial wireless chain. 
The G.E.C. at Wembley. 

On Friday, May gth, a large party of 
representatives of the technical and lay 
к was entertained by the General 

tric Company, Ltd., at the British 
Empire Exhibition. 


During the oed a visit was paid 
to the " G.E.C. Pavilion of Electricity,” 

hich contained generating and convert- 
ing plant, switch and transmission gear 
and a large display of the Company's 
wireless а tus. Of particular interest 
was the section devoted to the latest 
models of G.E.C. valves. 

Towards the close of the luncheon, 
which was served in the Lucullus 
Restaurant, the toast of the press was 
pro by Mr. H Hirst, and suitably 

to by Mr. H. W. S. Rentell, oí 
* Electricity," who spoke in congratula- 
tion of the efforts of the G.E.C. 


Wireless for Police Work. 

One of the most interesting and useful 
applications of wireless is its employment 
for communicating between fixed and 
moving stations or between two or more 
moving stations. The system now in 
use by the Metropolitan Police Force 
айогіѕ an excellent illustration of the 


surmounting of difficulties inherent in 
the application of radio to road vehicles, 
and Wireless for Police Work," an 
illustrated leaflet which we have received 
from Marconi's Wireless Telegraph Co., 
Ltd., provides instructive баручу 

The Headquarters Station at Scotland 
Yard consists of a 730 metre wavelength 
transmitter, a special selective receiver 
on 265 metres, with motor generator, 
batteries and the necessary change-over 
switchgear. A special wireless car is 
employed containing a transmitter for 
the 265 metre wavelength, a coupled 
circuit tuner for 730 metre work, together 
with an  ampliher and change-over 
switch. An adjustable aerial of 5 
parallel wires is mounted on the roof of 
the car, and a frame aerial is included in 
the interior equipmént. Telephonic 
communication with headquarters is 


possible within a radius of 30 to 40 miles, 
and telegraphy can be employed over 


The late Mr. J. St. Vincent Pletts, 
the well-known wireless engineer 
and consultant, whose death on 
April 26th, at the early age of 44, 
was recorded in a recent issue. 


ter distances. The car is able to 
Tum in touch with Scotland Yard when 
travelling at speeds up to forty miles 
per hour. 


The Radio Society of Great Britain. 

An Ordinary General Meeting of the 
Society will be held at the Institution of 
Electrical Engineers, Savoy Place, W.C.2, 
at 6 p.m., on Wednesday, May 28th, at 
which Major Н. P. T. Lefroy will deliver 
a lecture upon “ Wireless in British 
Military Aircraft up to August, 1914." 


CATALOGUES, ETC., RECEIVED. 


Wireless Co., Ltd. 
Marconi House, Strand, W.C.2). 
amphlet No. 226, admirably produced 

and illustrated, describing Marconi 
wireless apparatus for aricratt. 
Pamphlet No. 229, giving a general 
description of Marconi Local Oscillation 
Generators, Type H.Q. 

Brothers & Co., Ltd. (Woolwich, 
London, S.E.18). Catalogue 595 dealing 
with Siemens Wireless Sets and 
Accessories. 
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Mullard Radio Valve Co., Ltd. (Nightingale 
Works, Nightingale Lane, Balham, 
London, S.W.12). Pamphlet describing 
the new dull emitter power amplifier 
valves, D. F. A. o, 1 and 2. Gives 
operating data апа characteristic 
curves. 


Alfred Graham & Co. (St. Andrew's 
Works, Crofton Park, S.E.4). Pamphlet 
describing two new Amplion models 
of the gramophone attachment type. 


Wireless Society.* 

A lecture on “ Transmitters and Systems 
of Modulation," was delivered by Mr. 

. Bever (2 on May 2nd. Mr. Bever 

done a considerable amount of work 
on the shorter waveband, and the lecture 
proved of great value. 

After discoursing on suitable aerial and 
earth systems, Mr. Bever described a 
method of calculating aerial efficiency, 
and showed that a high radiation for a 
given input did not necessarily mean 
high efficiency. 

he most usual forms of transmitting 
circuits were then described, with their 
respective advantages and disadvantages, 
special reference being made to the 
Colpitts Oscillator. The various methods 
of applying modulation to these circuits 
were then discussed, and of these the 
master oscillator method seemed to offer 
the most advautages for really short wave 
transmission. 

Hon. Sec., S. R. Wright, 14 Bankfield 
Drive, Shipley. 


Lincoln Wireless a? 

On Thursday, May 8th, at the Municipal 
Technical School, it was decided to hold a 
series of debates on subjects of general 
interest. The first debate of the series 
on the question Dull v. Bright Emitters,” 
took place on Thursday, May rsth. 
A number of field days are to be held 
during the summer months. 

Hon. Sec., J. T. jJames,.126, West 
Parade, Lincoln. 


The Southampton and District Radio 
Society.* 


On Thursday, May 8th, the lecturer was 
Mr. Paul D. Tyers, whose subject was 
“ Ampliters for Speech Frequencies,” 
with which he dealt in a verv able manner. 

At the conclusion of his talk, Mr. Туе 
answered a number of questions on 
radio matters. : 

Hon. Sec., Lt.-Col. M. D. Methven, 
O.B.E., 22 Shirley Avenue, Southampton. 


Belvedere, Erith and District Radio and 
Scientific Society.* 

On Wednesday, May 7th, 25 members 
of the Society had the pleasure of visitin 
2 LO. The party first visited Marcon 
House, where high speed telegraphy was 
explained, and also the transmitting 
apparatus of the 2 LO station. This was 
followed by a visit to the studios at 
Savoy Hill A most interesting and 
enjovable time was spent, and the 
members greatly appreciated the courtesy 
shown to them by the othcials. 

On Friday, May 9th, Mr. F. О. С. 
Callender gave his lecture on “ Multi- 
Valve Circuits," describing his ten-valve 
receiver, made up of 6 H.F., 1 detector 
and 3 L.F. valves. It was pointed out 
that in building such a set, the ditficulty 
of tuning-in should be fully considered. 

Hon. Sec., S. G. Meadows, 110, Bexley 
Road, Erith, Kent. 


Streatham Radio Society.“ 

At the annual general meetingſof the 
Society, held on May 7th, the Hon. 
Secretary's report on the work of the 
past year revealed an increase of member- 
ship to 9o. Both the report and the 
Hon. Treasurer's balance sheet, which 
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showed a satisfactory state of affairs, 
were adopted unanimously. 

Mr. S. C. Newton, who tendered his 
resignation of the Secretaryship, was 
elected a Vice-President, Mr. N. J. H. 
Clarke being «роне Hon. Secretary 
in his place. Other officers were re- 
elected, and a Committee was appointed 
forjthe ensuing year. 

The Society is taking steps to secure 
improved accommodation. 

Ion. Sec., N. J. H. Clarke, 26 Salford 
Road, Streatham, S.W.2. 


North Middlesex Wireless Club.“ 

How I Received American Telephony“ 
was the title of a paper read by Mr. J. H. 
Forbes on April 16th. The lecturer 
described in detail the apparatus used by 
him to receive the short wave station at 
Pittsburg, Pennsylvania, which he was 
successful in doing on five nights in one 


Marconi C. W. and telephony aircraft equipment. 
transmitting and modulating valves. The lay « 
ponent instrument, all of which are easily accessib 


week. Mr. Forbes said he had found 
-the ordinary earth connection quite use- 
less, and gave particulars of the construc- 
tion of the counterpoise he used instead. 
The construction of the various tuning 
coils was then detailed and the lecturer 
gave his own experiences in the selection 
of coils and gauges of wire. 

At the meeting held on April 3oth 
users of crystals were specially cate for 
bv Mr. A. V. Ballhatchet, who delivered 
an extremely interesting lecture on 
" Crystals used in Wireless Reception." 
Discussing the theories of the rectifying 
action of the crystal the lecturer men- 
tioned several problems which so far 
have not been solved. For instance, two 
pieces of crvstal may be chemically 
identical, and may look exactly simular 
under the microscope and yet one may be 


very good for wireless pees, and the 
other quite useless. The lecturer was 
able, however, to give some very valuable 
hints on choosing crystals. 

At the conclusion of the lecture Mr. 
Ballhatchet exhibited a receiving set 
T designed for testing crystals, 
which he had constructed for his own 
use. He stressed the point that micro- 
meter adjustment of pressure on the 
crystal of the ‘‘catwhisker” was 
essential for satisfactory results. 

Hon. Sec., Н. A. Green, rooyPellatt 
Grove, Wood Green, N.22. 


Wimbledon Radio Society.* 

On Friday, May 2nd, Mr. W. J. 
Rawlings demonstrated a Wthree-valve 
receiver incorporating a Reinhartz circuit. 
The appearance of the instrument and the 
' selectivity of the tuning circuit roused 
great interest. 


The following were appointed to the 
„Works Committee :—Messrs. Con- 
stance, Wells, Jones, Frostjand the Hon. 
Secretary. Mi as 

The weekly meeting of the Society 
on May 9th, was devoted to the burial 
of sev ed pounds of sheet copper in the 
ground adjoining the Red Cross Hall, and 
it is anticipated that the Society's aerial- 
earth circuit will now be as efficient as it 
is possible to make it. All thanks are 
due to the willing workers who opened 
up the ground before Friday, although 
it was only the work of minutes to replace 
it ! 

The Hon. Sec., P. G. West, 4 Ryfold 
Road, Wimbledon,  S.W.rig. (Phone, 
Wimbledon 1832) will be pleased to 
forward particulars of the Society to 
prospective members. 
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Barnet and District Radio Society.* 

Captain P. P. Eckersley, the well- 
known chief engineer of the B.B.C, 
paid a visit to the Society on Monday, 
May sth, and delighted his audience 
with a fascinating and witty account of 
the development of broadcasting. 

The lecturer dealt with the establish- 
ment of eight broadcasting stations in the 
most populous parts of the country. 
Troubles were still present, however, and 
complaints of poor reception were still 
sent in. 

For this reason a scheme was suggested 
involving the erection of a 25-kilowatt 
station, transmitting on 1,600 metres. 
This caused new ground for complaint, 
many listeners declaring that great 
difficulties would be experienced in 
adapting their sets to the new station. 

Captain Eckersley referred to the 
possibility that a receiver might become 


The set on the left is a Ku. transmitter with 
out permits of the identification of almost every com- 
le. A lower power set is shown on the right which 
is fitted with a receiver comprising several stages of amplification. 


a transmitter. It was an inspiring 
thought. But for people to- create 
disturbance simply because they did 
not agree with an item was entirely 
unsporting. The lecturer praised the 
work of the radio societies. It was in the 
interest of every wireless enthusiast, be 
said, to join the local society and learn 
more of such an interesting subject. 

Hon. Sec., J. Nokes, “ Sunnyside,” 
Stapylton Road, Barnet. 


Golders Green Radio Society.* 

Behind the Scenes at the B.B.C.," 
was the topic of the evening on May th, 
when an unusually large audience  as- 
sembled to hear addresses by Mr. Arthur 
R. Burrows, Director of Programmes, and 
Captain Frost of the Engineering Depart- 


ment. Mr. Burrows, speaking of the 
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diticulties of programme arrangement, 
assured his listeners that criticisms are 
treated very seriously. Extracts were 
tead from a batch of letters which had 
arrived simultaneously, all expressing 
very divergent views upon the same 
programme. 

Captain Frost, who dealt with oscilla- 
tion troubles, said that numbers of offend- 
ing list ners, were ignorant that they were 
causing disturbance and he strongly 
urged every user of radio apparatus to 
jo the local radio society in order to 
learn how to handle their set efficiently. 
À tribite was paid to the Golders Green 


Radio Society for the way in which it . 


bad handled the situation in its own area. 

Hon. Sec., W. J. T. Crewe, The 
Dawn." 111 Princes Park Avenue, 
Golder. Green, XN. W. II. 


Radio Society.“ 

Mr. C. Wainwright recently delivered 
ín excellent lecture to beginners and 
others on the subject of ‘ Receiving 
Circuit Design." The lecturer expressed 
the opinion that the Jow temperature and 
бле filament valves now marketed would 
have 4 pronounced influence on the design 
of circuits. 

_An instructional meeting of an informal 
kind was held on May and, when the Hon. 
Secretary described the elementary 


principles involved in the design апа” 


construction of A Five-Valve Receiver." 
Hon, Sec., D. E. Pettigrew, 37 Mex- 
borough Avenue, Leeds. _. 


mey and District Radio Society.* 

An interesting evening was spent on 
May 151 when various pieces of apparatus 
belonging to the Society were calibrated. 

* wavemeter used was lent by Mr. 
L. Battell. 
On May 8th Mr. E. Cunningham, Vice- 
Than, gave an entertaining account 
of his health trip through Northern 
Africa. Mr. Cunningham took with him a 
Portable * Manday " one-valve set, and 
Was able, with a temporary aerial, to 
rec*ive London and Cardiff, 258 and 125 
es respectively. 

Mr. Bell gave a talk entitled “ Re- 
miniscences of a Wireless Operator,“ and 
described in detail the type of Marconi 
transmitting and receiving sets used on 
InDneswecpers in the early days of the 
жаг. 

А good programme has been arranged 
for the forthcoming season ; this includes 
, 9utdoour attractions and visits to various 

places of interest. 

Particulars of membership will be 
&adlv sent on application to the Hon. 
Sec, Chas. C. Phillips, 57 Highfield 
Avenue, Golders Green, N.W.11. 


. The Clapham Park Wireless and Scientitio 
Society 


A most instructive visit was paid to the 
Mullard Radio Valve Company's works 
сп April oth, Mr. Goldup kindly acting as 
&uie. Special interest was shown in the 
Manufacture of high power silica valves. 
Ox the same evening, Mr. C. W. Richard- 
юп lectured on. The Potentiometer,“ 
and gave details for the construction of 
this instrument, subsequently carrying out 
experiments with a potentiometer built 
by himself. 

An impromptu debate was held on 
Apri зо, the subjects being “That 
Lites for Wireless Reception should 
be Abolished,” and “That Broadcasting 
is a Thing to be Encouraged.” 

Metings are held at 47, Balham High 
Rad, on Wednesday evenings at з p.m., 
those interested] being invited to attend 
er get into touch. with the Hon. Sec., 
H. C. Exell, 41 Cantley Avenue, S. W.;. 


Uxbridge and District Radio and Experi- 
mental Society. 

A comprehensive lecture on '* Wireless 
Components" was given on April 29th, 
by Mr. R. Piper. The lecturer dealt 
with the products of manv different firms 
and gave interesting details of their 
methods of functioning. 

Among future fixtures is included a 
dance and a special sub-committee has 
been appointed to make arrangements. 

The Society is conducting a campaign 
against local interference and cars 
equipped with D.F. apparatus are scouring 
the district. Reports giving time, nature 
and suspected cause of any interference 
will be welcomed by the Hon. Secretary. 

On May 6th the Chairman (Mr. R. F. 
Eagle), gave a capable address „оп 
“ Oscillation,” and enumerated some 
useful remedies for interference. 

Hon. Sec.. J. R. M. Day, то Prospect 
Terrace, Cowley Road, Uxbridge. 


Hastings Radio Society. 

The opening lecture of the Society was 
given on April 25th by Mr. John L. 
Baird, the inventor of the Baird systein 
of Television. 

The lecturer described his early experi- 
ments, which were based upon a study 
of the human eye. Little progress was 
made with selenium cells in the early 
stages owing to the very minute currents 
available, but the development of the 
thermionic amplifier removed this diffi- 
culty. The lecturer then explained his 
system of television. 

(An account of Mr Baird’s system 
appeared in The Wireless World and Radio 
Review of May 7th.—Ep.) 

Hon. Sec., A. E. Marriott, 42 White 
Rock, Hastings. | 


: Wireless Club. 
Some Causes of Distortion“ formed 
the subject of a very interesting paper 
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read by Dr. J. К, Ratcliffe, on May 2nd. 
Practically every known cause of dis- 
tortion was touched upon, from the 
moment of transmission to the final 
reproduction in the loud speaker. 

Hon. Sec., Н. G. Jennings, 133 Lady- 
wood Road, Birmingham, 


Brockley and District Radio Association 
A highly interesting and instructive 

lecture was recently delivered by a 

representative of the Cossor Valve Co. 

Following a brief history of the 
thermionic valve a thorough explanation 
was given of the manufacture of the 
Cossor Valve. Curves were given, together 
with useful hints on the functioning of 
various types. 

An attractive series of entertainments 
has been arranged for the summer 
months, and those interested are invited 
to communicate with the Hon. Ser., 
Harrie King, 2 Henslowe Road, East 
Dulwich, 8. E. 22. 


Dublin College of Science Radio Society. 

At a general meeting of this new Society, 
held at 86 St. Stephen's Green, on 
Mav 6th, Mr. P. O'Callaghan lectured in 
an interesting manner on ‘ Electrons,” 
providing many experiments and 
diagrams. This lecture was the first of 
a series to be given by Mr. O'Callaghan 
during the next few weeks. 

The Society was formally constituted 
on April 8th, when Professor F. E. 
Hackett was elected President and 
o heers were appointed. 

All past students of the College who 
are interested in the Society are requested 
to communicate with the Hon, Secretary, 
F. R. A. McCormack, College of Science, 
Merrion Street, Dublin. 


Forthcoming Events. 


WEDNESDAY, MAY 21st. 
Golders Green Radio Society. Lecture: “Short Wave Transmission and Reception." 


By Mr. W. E. Corsham. 


* 


THURSDAY, MAY 22nd. 
Hendon Radio Society. At 8 p.m. At the Town Hall, The Burroughs, Hendon. Annual 


General Meeting. 


Hackney and District Radio Society. Talk and Demonstration on a Simple Vario One- 


Valve Circuit. By Mr. Bell. 


Blackpool and Fylde Wireless Society. Lecture: “ Practical Telegraphics.” By Mr. 


H. D. Collinge. 


: FRIDAY, MAY 23rd. 
Leeds Radio Society. At 7.30 p.m. At Woodhouse Lane U.M. Schools. Lecture: 


" Some High Power Radio Stations.“ 


Radio Soci 
Mr. P. G. A. H. Voigt, B.Sc. 


By Mr. D. E. Pettigrew. 
ety of Highgate. At 5 рш. At Edco Hall, 270 Archway Road. Lecture by 


MONDAY, MAY 26th. 
Ipswich and District Radio Society. At 55 Fonnereau Road. Open Night. 
Hornsey and District Wireless Society. At Queen's Hotel, Broadway, Crouch End, N.8. 


Lantern Lecture: ‘ The Thermionic Valve.” 


By the Cossor Valve Company. 


TUESDAY, MAY 27th. е. | 
West London Wireless and Experimental Association. At thc Acton and Chiswick Poiy- 
technic, Bath Road, Chiswick, WI. 4. Lecture: Crystals.“ By Mr. A. Hinderlich, 


Leicestershire Radio and Scientific Society. 


Discussion on Radio Problems. 


At the Victoria Galleries, Granby Street. 


Uxbridge and District Radio and Experimental Society. Lecture: “ Valves and How 


they Function." Ву Mr. J. К. M. Day. 


WEDNESDAY, MAY 28th. 
Ralio Society of Great Britain. Ordinary General Meeting. At 6 p.m. (tea at 5.30). 


At the Institution of Electrical. Engineers. 


Lecture: “ Wireless in British Military 


Aircraft up to August, 1914.“ By Major H. P. T. Lefroy. 


236 


THE WIRELESS WORLD AND RADIO REVIEW 


May 21, 1924 


1. All questions are answered through the post. 


A selection of those of general interest 


ts published. 2. Not more than four questions may be sent in at any one time. 3. Every 
question should be accompanied by a postal order for 1/-, or 3/6 for four questions, and by г 


coupon taken from the current issue. 


4. A free coupon appears in the first issue of each 


month, and if this is sent in together with coupons from the three previous issues, the 
reader is entitled to have one question answered free of charge. 


* J. Y." (North Berwick) has an accumulator | 


which will not hold its charge properly, and 
asks what is likely to be the cause of the 
trouble. | 

It is possible that the acid which you are using 
is not chemically pure, or of the correct specific 
gravity. Another frequent cause of this trouble is 
the short-circuiting of the plates by small fragments 
of paste which may have been dislodged from one 
of the plates, or to the accumulation of silt in the 
bottom of the accumulator. We recommend that 
you give the cells a full charge and then empty out 
the acid and thoroughly rinse out the inside of the 
'ease with distilled water. If the accumulator is 
then filled with fresh acid of а specific gravity corres. 
ponding with the fully charged condition, it is 
probable that the source of trouble will have been 
removed. 


„H. M. N.“ (Birmingham) asks for a diagram 
of a two-valve receiver (1-V-0). The receiver 
must be highly selective and suitable for 
reception of long distance broadcasting at 
telephone strength. 

The diagram of a receiver suitable for your 
purpose is given in Fig. 1. The aerial tuning 
inductance, the secondary tuning inductance, and 
. the reaction coil are mounted in a three-coil holder, 
the secondary inductance being placed between the 
other two coils. By coupling the reaction coil to 
the aerial circuit instead of the anode circuit, it is 
possible to calibrate the latter circuit with a fair 
degree of accuracy. With careful manipulation of 
the coils in the three-coil holder a very high degree 
of selectivity can be obtained. The selectivity will 
be improved on short wavelengths if the 0-0Q1 uF 
aerial tuning condenser is connected in series. 
The vernier condenser has been connected in 
parallel with the A T C in order to facilitate tuning 
adjustments when the latter condenser is connected 
in parallel with the A T I.. 


“Т.Р.” (London, F. ö) asks how to connect the 
primary and secondary windings of the two 
L.F. transformers used in the three-valve 


5 described in the issue of December 
7th. ks 

In the case of the first intervalve transformer 
which is used to couple the detector and L.F. 
valves, the outside end of the secondary windi 
should be connected to the grid of the L.F. val 
and the inside end through the grid cells to — L.T. 
The method of connecting the primary winding is 
best found by trial, and will depend upon the 
particular make of transformers which you are 
using. The primary and secondary windings of 
the transformer which is used as a choke coil and 
is connected in the plate circuit of the last valve 
should be connected in series, so that the two 
windings produce magnetic fields in the same direc- 
tion. If both windings run in the same direction, 
I.S. should be connected to the plate of the L.F. 
valve, and O.P. to. + H.T., while the remaining 
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Fig. 1. 


„H. AM. W.“ (Birmingham). 
tu o- ralre receiver withil H. F. and detector. 


A selective 


n 
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two terminals, I.P. and O.S., should be bridged by 
means of & short length of wire. 


“ W.M.” (Hale) asks if tbe resistance-capacity 
method of coupling low frequency valves is 
suitable for use on short wavelengths. 

The operation of the resistance-capacity coupled 
L.F. amplifier is independent of the wavelength of 
the incoming signal since it is designed to amplify 
the low frequency currents obtained after rectifica- 
ton. A resistance-capacity coupled amplifier may 
be made up for high frequency amplification, but 
in general the amplification obtained when the 
signalling wavelength is below about 2,000 metres 
is negligible. We would refer you to the article 
entitled " Resistance, Choke or Transformer Low 
Frequency Couplings ? " in the issues of February 
sth and 13th. 


VERNIER 
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It would appear that the tuning coils used in 
your receiver are too small, and that the tuning 
capacity in parallel with the coils is rather high. 
If larger coils are used, together with smaller 

« tuning capacities, the selectivity will be increased. 
The wire used in the construction of the inductance 
coils should not be of a smaller gauge than No. 22 
S.W.G.. and the coupling between the aerial and 
secondary coils should be made as loose as possible. 


F. S. R. (Tidworth) asks what type of re- 
ceiver will be necessary in order to receive all 
the B.B.C. stations with one or two pairs of 
telephones. : 

А two-valve receiver will be required, in which the 
first valve functions as an H.F. amplifier and the 
second valve as a detector. А reaction coil con 


Fig. 2. H. A. B.“ (Leeds). А receiver with 1 H.F., detector and 1 L.F. arranged with switches in the 
H.F. айа L.F. circuits. The reaction coil may be coupled with either the anode, or the tuner coils. 


H. A. B. (Leeds) asks for a diagram of a 
three-valve receiver (1-V-1), with switches to 
«ut out the H.F. and L.F. valves when not 
required. j 

A diagram of this circuit is given in Fig. 2. 
A change-over switch is provided in order that 
reaction may be coupled either with the aerial or 
with the tuned anode circuit when the H.F. valve 
18 in use. Series-parallel and tune stand-by 

switches are also included in the diagram. The 
grid potential of the H.F. valve is controlled by 
means of a potentiometer. The section of the 


potentiometer winding included between the slider 


and — L.T. is shunted by means of a 0-001 uF 
fixed condenser, which acts as a by-pass to H.F. 
Currents. The telephones are fed through a filter 
feed circuit. А | 


J. B. N. (Oldham) asks how to improve the 


Selectivity of his three-valve receiver. 


nected in the plate circuit of the detector valve 
should be coupled either with the aerial circuit or 
the anode circuit of the first H.F.. valve. You will 
find the tuned anode method of coupling convenient 
from the point of view of ease of manipulation. 


A. B." (Huddersfield) asks if the resistance- 
capacity method of coupling could be used for 
the two L.F. valves in the neutrodyne receiver 
described in the issue of December 19th, 1923. 

We recommend that you retain the transtormer 
method of coupling in the two low frequency stages. 
It is probable that you would not obtain sufficient 
volume from two resistance-capacity coupled valves 
to operate a loud speaker satisfactorily. You wil 
not be troubled with distortion if the L.F. trans- 
formers used are of good quality and if vou carefully 
adjust the H.T. and L.T. voltages and the grid bius 
of each valve i 


ТҮЗ! eee 
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Contributors to this section are requested to limit the number of calls 
sent in to those heerd sn the previous three weeks, these being of 
greater interest and value to transmitters than earlier records. The 
repetition of the same call sign in consecutive lists is not recom- 
mended. Contributors will also assist by kindly arranging reports in 
alphabetical order. Full address (not for publication) should be given 
to enable correspondence to be forwarded. 


Saltley, Birmingham (March 2nd-April sth). 
2 On 2 oq. 2 02% Py 21 2 HG RQ 2 
A rd 2 D, 2YX, 2YV, 2ADF 


Kolding, Denmark (March 22nd to April 7th). 
2 DF, 2 FN, 2 KU, 2 KW, 20D, 2 TR, 2 
5 AW, 5 BV, 5 DN, 5 JJ. 5 KO, 5 MO, 5 RZ, 


82, 5 US, 6 EA. 
6 UD, 6XG, ЗАР (telephony), 8 BV, 8 CF, 8DN, OBA’ 0 KX, 
0MR, ONM, o NR, o Xp, o M, 4ZZ, 7EC, XY. (o—v—o or 
9—v—1.) (H. C. Meyer.) 
London, N.W.8 (during March) 

2 CA, 2 DW, 2 GG, ? JV, 2 KW, 2 KZ, 2 LH, 2 LU, 2 MY, 208, 
2 RB, 2 SF, 2 VJ, 2WY, 2 10, 2 XO 2XY, 2 YT, 2 ZJ, БАМ, 
5 BA, 5 DN, 5DQ, 5 FD, 5GL, 6 HW, 5IK, 5 MY, 5NN, 500. 
50N, 5 RW, 582, 5UC, 5 US, 5 WF, 5XC, 5XG, 6 CH, 6 Cv. 
6GM, 6IY, 6 NH, 60B, 60M, 6PD, 6Р8 6 ЧА, 6 RJ, 6 TD, 
6 UD, 6 VO, 6 VR, 2 ACX, 2 9 ХАА, 8 AA, AES, ВАМ, 
8 BG, 8 BX, 8CM, 8CN, 800, 8DP, 8ED, ЗЕР, 8 EQ, 8JC. 
8JD, 8LM, 8 ML, 8 QS. 8RL, 8 ZZ. 0 Ad, ОВА, OKA, O NM. 
0PG, OSA, OXW, PCTT, 4ZZ, 1CF, 1 W2 (0 -o.) 

(M. Sainuel, 2 ACU.) 
Cobham, Surrey с 20th to April 2nd). 

English: 2ACU, 2 AH, 2 AJ, 2 AQ, 2 DF, 2FN, 2GX, 2JU, 
2 KF, 2KW, 2 LU, 2 NM, 20D, 20G, 2 OT, ? RZ, 2 TO, 2 TP, 
2 WJ, 2 XAA, 2 XV, 2 YT, 2ZT, 5 BA, 5 DN, 5 HN, 5 HW, 510, 
5 MO, 5 OT, 5 QV, 5 RF, 5 81, 5VW, 6AA, 6CV, 6 EA, 6 NF 
6 NH, 6NM, 6 TD, 6 VP, 6XX. Dutch: 0AG, OEA, 0 BO. 
0BY, ОРМ, O KN, 0 KX, 0 MR, ONN, ONY, OZN, Р? PAD. 
Freuch: 8 AB, 8 AQ, 8 AU, 8 BF, 8 BM, 8 BN, 8 BX, 8 CF, 8 CM. 
8 CN, 8 CZ, 8 DO, 8DX, 8 EB, 8 ÉL 8 EP, 8 ÉU, 8JC, 8JD, 
80H, 8PX, 8 WW. American: 1BN, cl BQ, 10W, 1 XAR. 
1XJ, 4H8. Swiss XY. Unknown: GG, 3LF. (o—v—1.) 

( 


Edgbaston, Birmingham (April sth). 


2 ADM(:), 2 AEX. 2 AGM, 2 АТР, 2ZV, 5IY, 5WO, 600, 
April oth) 2 ACP, 2 ADF, 2 ADF, 2 AGM, 2 AMJ, 2 AMT, 2 ANP, 

AK, 2 FJ, 2 QR, 2 WM, 2 YV, 2 YX, 2 ZX. 5 KB, 5 KD, 5 KO, 
5 WO, 5 YS, 6 KRG, 6 MJ, 6 MQ, 6 MZ. (K. R. Brecknell, 2 AHH) 
Stockport (fortnight ending April 7th). 

2 AAH, 2 AAN, 2 ANT, 2 AIP, 2 AC, 2 ED, 20M, 2 PC, 2 PP, 
2 RK, 2 UF, 2 WW, 2 ZK, 2 ZU, 5 BT, 5 DC, 5 HE, 5 KL, 5 LP, 
5 OL. 6 HS, 6JQ. 6LC, 6 MU, 60M, 80S, 6 QS, 6 RF, 6 SM- 
6 VK, 1AW, 1XM, ЗАЛ), 8XE, 8AB, 9 BAK. (›—у—-:.), 

К (F. Baąmford, 2 AOI.) 
Malvern, Worcs, 

2 KR, 2 KW. 2 MG. 2 MZ. 2 RB, 2 TO, 2 TR. 2 YT. 5 AW, 5 CC, 
5 FH, 5JJ, 5 МО, 5 ОО, 5 SZ, 6 HU, 6 IH, 6 MZ, 6 NF, 6 RY, 6 UP, 
6 XX, ВАЕ, 8 AQ, 8 BB. ЗСА, 8 CM, 8 DP. 8 DX. 8JC, 8 OH, 
8 RL, 8 RZ, 0 AG, ОВА, OKA, 0 MR, O NN. O XG, 477, 7 EC. 
1 ER, W 2. (1—v—1, 150-250 metres). (N. H. Gwynn Jones, 5 FY.) 


New Shildon, Co. Durham. 
2 FN, 2 GG, 2 18, 2 TO, 2 ZR. 5 5 
8 BQ, 8 CH, 8CM, 8DP, 8JD, 80H, O HA, W2. 
y (H. Vickers.) 


Coventry 

2 AOX, 2 DU, 2 FP, 2 HF, 2 IB, 2 JF, 2 KO, 2 KR. 2 KW, 2 LG, 
2 LH, 2 LX, 2 MZ, 2 NP. 2 NV, 20M, 2 Ox. 2 PV, 2 QR, 2 QT, 
2 TN, 2 TV, 2 WD, 2 XG, 2YV, 2 YX, 5 DT. 5FI, 5FH, 5 HW, 
5 KY, 5 KD, 5 KW, 5 LV. 51W, 5 YS, 5 YW, 6 GW, 6 MJ, e XX, 
8 AE. 8 AL, 8 AU, 8 AG, 8 EM, 8 CM, 8 DA, 8 LB, ЗОН, 8 550, 
0 AG, ОНА, 0 KB, 0 KX, 0 MR, O NN, XY. (Receiver, o—v— о.) 

(Brian W. Warren, 2 APG.) 


Bolton C Lancashire (April).? 

2 AAF. 2 AHT, 2 ARL, 2 FC, ?'II, 2IN, 2 S8, 5 CR, 5CS, 5 DC, 
5 OT. БҮК, 6 HB. 6 Jd, r 6JT, 6 LC, 615, 6 PQ, 6 8C. 26 SH. 
(1—v—1 or 2.) (H. P. Holden.) 


Broadcasting. 
FROM THE 


PROGRAMMES ARE BROADCAST 
FOLLOWING EUROPEAN STATIONS :— 
EN GREAT BRITAIN. T 

ABERDEEN » 495 metres; BIRMINGHAM „ 475 
metres; GLASGOW 580, 420 metres; NEWCASTLE 2 NO 
400 metres; BOURNMOUTH 6 BM, 335 metres; MANCHESTER 
2 ZY, 375 metres; LONDON 2 LO, 365 metres; CARDIFF 5 WA, 
53 metres; PLYMOUTH 5 PY (Relay), 330 metres; EDINBURG 
ЗЕН (Relay), 325 metres; SHEFFIELD (Relay), 303 metres 
Tuesdays, Thursdays and Fridays, 1 p.m. to 2 p.m. (2 LO only). | 
Regular daily programmes, 3.30 to 4.30 p.m., 5 to 10.30 рш, | 
Sundays, 3 to 5 p.m., 8.30 to ia 


PARIS (Eiffel Tower), FL, 2,600 metres. 7.40 a.m. Weather : 
Forecasts; 11.0 a.m. (Sunday), 11.15 to 11.30 (Weekdays), Time i 
Signal and Weather Forecast; 12.0 noon, Market Report; 340 \ 
p.m., Financial Reports; 5.30 p.m., Bourse Closing Prices; 

6.15 p.m., Concert; 7.20 p.m., Weather Report; 9.0 p.m. | 
(Wednesday and Sunday), concert; 10.10 p.m., Weather Forecast. 

.(“ Radio Paris), 1,780 metres. 12.30 p. m., 
Cotton Prices, News; 12.45 p.m., Concert; 1.45 p.m., Exchange 


Prices; 4.30 p.m., Financial Report; 8.30 p.m., News and Concert. 
ECOLE SUPERIEURE des Éostes et Telegraphes, 450 metres, 
р (Sunday, Wednesday, Thursday, Friday and Saturday), 
alk on Literature, Dramatic and Musical Selections. 8.15 p.m. 
to 9.25 p.m. (Tuesday), Morse Practice, English Lesson, Lecture and 
Concert. 


PARIS (Station Du Petit Parisien , 340 metres, 8.30 p.m., Tests. 
. ELG 


BAV, 1,100 metres. At 2 p.m. and 6.50 p.m., 
Meteorological Forecast. 


BRUSSELS (Radio Electrique ), 250 metres. Daily, 6 p.m. 
and 9.30 p.m., Concert. 
Ы HOLLAND 


THE HAGUE PCGG 1,070 metres. 4 to 6 p.m. (Sunday), 9.40 
to 11.40 p.m. (Monday aud Thursday), Concerts. f 

THE GUE (Heussen Laboratory, PCUU, 1,050 metres, 
10.40 to 11.40 a.m. (Sunday), Concert ; 9.40 to 10.40 p.m., Concert ; 
8.45 to 9 p.m. (Thursday), Concert. 

THE HAGUE (Velthuisen), PCKK, 1,050 metres, 9.40 to 
10.40 p.m. (Friday), Concert. 

HIL 1,050 metres. 9.10 to 11.10 (Sunday), Concert 
and News. 

EN (Middelraad), PCMM, 1,050 metres. Saturday 

9.10 to 10.40 p.m., Concert. 

AMSTERDAM, PA 5, 1,050 metres (Irregular), 8.40 to 10.10 
p.m., Concert. 

AMSTERDAM (Vas Dias), PCFF, 2,000 metres, 9 a.m. and 
5 p.m., Share Market Report, Exchange Rates and News. 

ENMARK. 


LYNGBY, OXE, 2.490 metres. 8.30 to 9.45 p.m. (weekdays), 
5 to 9 (Sunday), Concert. 


SWEDEN. 

STOCKHOLM (Telegrafverket), 40 metres. Monday, 
Wednesday and Saturday, 11.45 a.m, Weother Report, 11.55 a.m. 
Time Signal, 7 to 8 p.m. Concert, Sunday, тї to 12 a.m. 

STOCKHOLM  (Radiobolaget), 470. metres, Tuesday and 
Thursday, 7 to 9 p.m. Sunday, 6 to 8 p.m. 

URG (Nya Varvets), 700 metres. Daily, ro a.m. and 
6 p.m. Fishery Report, 11.55 a.m. Time Signal, Wednesday, 
7 to 8 p.m. 


GERMANY. ` 

BERLIN (Koenigswusterhausen), LP, 2,370 metres (Sunday), 
10.40 a.m. to 11.45 a.m., Orchestral Concert. 4,000 metres, 
7 to 8 a.m., Music and Speech; 12.30 to 1.30 p.m., Music and 
Speech; 5.0 to 5.30 p.m., News. 

EBERSWALDE, 2,93o metres. Daily, 1 to 2 p.m., Address anda 
Concert; 6 to 7.30 p.m., Address and Concert; Thursday and 
Saturday, 7.20 P. ul., Concert. 

BERLIN (Vox Haus), 400 metres. 11 a.m., Stock Exchange 7 
1.55 p-m., Time Signals; 5.40 to 7 p. m., Coucert; 7 to 5 p.m. 
(Sunday), Concert. 

BERLIN (Telefunken), 425 metres. 7.30 to 8 p.m. and 8 45 t 
9.30 P. III., Tests and Concert. 

FRANKFURT AM MAIN, 460 nietres. 7.30 to 10 рп. Tests 
Gramophone records. 

CZECHO-SLOVAKIA. 

PRG, 1,500 metres. 8 a.m., r2 a.m. and 4 p.m. 
Meteorological Bulletin and News; 4,500 metres, 10 a.m., 3 p.ni.. 
and ro p.m., Concert. 2 

KBELY (near Prague), 1,150 metres. 7.15 p.n. and 10 p-m., 
Concert and News. 


SWITZERLAND. 
GENEVA, 1,100 metres (Weekdays). At 3.15 and 8 P.m. 
Convert or Lecture. id 


LAUSANNE, НВ 2, 780 metres. Daily, 9.15 pua., Concert 
and Address. 
SPAIN. 


MADRID, PTT, 400 to 700 metres. 6 to 8 p.m, Teste. 
ITALY 


ROME, ICD, 3,200 metres. Weekdays, 12 алп. . So m 
4 p.m. and 8.30 p.m., Tests, Gramophone Records · aetres. 
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NOW IS THE TIME 


to become thoroughly acquainted with the theoretical 
principles of Wireless. Don’t wait until the winter, 
but get a sound idea of the “ whys and where- 
fores " now, so that when the winter even- 
ings come along you will be able to get 
rightahead with your experimenting. 
The most simple and efficient 
book you can read for 
this purpose is 


The Elementary Principles of Wireless Telegraphy 


By R. D. BANGAY. 


In Two Parts Price 4/ each —or— Combined in One Volume 7/6 
(By Post 4/4) (By Post 8/-) 
Universally Recognised as the Standard Wireless Text-Book. 

Of all Booksellers or direct from 


THE WIRELESS PRESS, LIMITED, 


THE PIONEER HOUSE FOR WIRELESS PUBLICATIONS, 
3 ЕНЕРГЕ TERMES STRAND, LONDON, V. O 


“It's Out!” 


The Year Book of Wireless 
Telegraphy = Telephony 
24 


YOU "4": wait a moment longer for й. Most essential features are retained. It's improved. 
and sis whole directed beni It is the E Britannica 
ee FFF M acd (РЯ oe е 


...... ne.. e ee. Some Special Articles. 


„%% %% 


The | 
in Wireless British Mercantile Marine d 19898. 
1 — 


— 
?»9900909099000009409005090000009090650€ eco "9909990990006008990*9 9?*999**099008€ 000000000000 0000000000 0 0000000000 0006000 000000000009 ee 


The stamp of authoritative facts is strongly imprinted. The land stations list is corrected to December 31st. There 
" are over tally revised and c to this e ! Allintormation is derived from, and checked by, recognised authorities ; 


even every map is 
Let the Masters Guide You. 


| of Development carefully compiled Ьу W. Nottage, al Section accurately presented by W. G. W. Mitchell, 
— Finding by R. L. Smith. Rose, Aviation Radio rem den sa Duncan Sinclair, Biographical Section concisely edited; 


are :—Mr. E. V . Appleton, of St. John's Cambridge, the well- 
Contributors g иу ae on on be vr ai Captain * . F. Trippe, the promt e valve authority ; 
enthusiast and chairman of the Imperial W ireless Services Committee; Com. J. A. Slee and 
ё. 
іо EXPERIMENTERS, professsonal and commercially interested folk. There is NO 


tubstitute. erer ee The book looks well. „ essential to уои. 
Get your copy now. You must for there is a heavy demand, First come, first served. 16/- trom Booksellers. Post free 16/- 


THE WIRELESS PRESS Ltd. i6NboN, wc? 
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EXACTNESS 


is mostly expensive. The 
public constantly forget that. 
average good enough pro- 
ductions have only average й 
standard. . The manufacturers BO 
of general purpose goods do B 
not attempt to supply the B 
highest standard. 


25 years’ experience has, how- 
ever, enabled us to produce 
perfect wireless components at 
reasonable cost, and in all 
wireless work where EXACT- 
NESS is the essential feature 
for success R.I. Components 
are in use. R.I. means British. . 
Wireless superiority: in 
materials, construction and 
results. Make sure your 
components are R.I. 


Send for our Components Brochure( W)" 4 
free on request. | 


RADIO INSTRUMENTS ІЗ, 


Chief Designer : W. A. mur M. I. R. E. 
(late Admiralty Technical Research Officer). 


hiding ак ы A агы E ў? : P N ie "MES ET е^ 


"туйш 


„1а | E 

Works, Offices and Showrooms: ,. 

12 Hyde St, New Oxford St., w. C. 
Telephone: Regent 6214-6215-6216. Ar 

Dua С Telegrams: “ Instradio,' lu. ЁШ 

QUOQUOMODO ПИШИШИ \ 


XUL UULTUS 


La 


[ый тн Ltd., e 
— 


Proprietors and Publishers, The Wireless Press, Ltd., 12-13 H | Y 
W.C.2; Sydney, N.S.W., 97, Clarence Street; ig д о 
Street; New York, 326 Bi way. 
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THE 


WIRELESS 
WORLD 


RADIO REVIEW 


PRICE 4° NET. 


BUILDING A. 
MULTI-CIRCUIT 


TUNER 


No. 250 xiv] 


P. P. ECKERSLEY on FAITHFUL REPRODUCTION 
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MARCONI SCIENTIFIC 
— COMPONENTS — 


The latest achievement of the Amateur is to receive 
America on his home-built Set. Experience has proved 
this can,onlyjbe done by using scientifically designed 
components built to stand up to requirements. Just 
as the M.S.I. Receivers are world known for reception 
of Continental Stations, so the M.S.I. Components are 
known to procure this result for the Amateur. 


SINGLE VARIABLE 
CONDENSER 
001 mfd. 

Price - - - 25/. 

= 0005 - - - 22/6 

DOUBLE ANODE CONDENSER 90025 - - - т” 


Each section “00025 0001 - - - 
May be connected to give `0005, “00025, 000195 MOUNTED 10/. extra in 


Unmounted 30/- Mounted 42/6 each case. 
MARCONI SCIENTIFIC INSTRUMENT CO. LTD. 


London Showrooms; 40 DEAN ST., SOHO, LONDON, W.1 
POST ORDERS: 
Works—70 DUDDEN HILL LANE, WILLESDEN „ N.W,10 


Phone—Showrooms e 7745 
Phone—W orks Rice es -  <Willesden 2617/ 


GENTS’ 


“Tangent” Transformers 


The" TANGENT “ L.F. TRANS- 
FORMER 


а or without —_ 
nsulation perfeet and guaran- 
teed for silence and efficiency. 
Connections clearly marked for 
; identification. 
three t 
PRIGES REDUCED 
NOW —12/86, 14/6 and 25, each. 


WHAT IS YOUR AMBITION ? 


ARE YOU KEEN ON MASTERING 
А MORSE ? 


The method of opposites as set out in 


PERRY'S 
AUTO-TIME MORSE 
SYSTEM. 


PRICE 60: NET 
Post free 7d. 


NO SECOND-RATE EFFECTS 
TISFY THE 


Will enable you to transmit perfect 
time Morse Signals after only fifteen 
minutes' practice and to readily 
acquire speed. Ample exercises are 
provided for reception and trans- 
mission, No apparatus required, 


SEND FOR A COPY AT ONCE. 


THE WIRELESS 
PRESS LIMITED 


The Pioneer House for 
Wireless Publications 
12/13 Henrietta Street, 
London  - - WILLE 


FORMER. 
Fitted with 
strong real 
ebonite 
cheeks—unbreakable, 
All wavelengths from 275 to 
4,000 metres. 
The “ Discol " is recognised 
as a standard fitment. 
PRICE :—5/6 each. 


GENT & Co., Ltd. Ба 
FA А WORKS 
LEICESTER бус o 


АП transformers 
are tested on 
actual broad- 
casting before 
despatch, 


— — 


POPULARISING WIRELESS. 


By THE EDITOR. 


S John Henry would say, ‘‘It’s all wrong," and we agree with him. The 

public are not approaching wireless from the right point of view to get the 

fullest enjoyment out of it. Neither does there appear to be any,strong 

desire on the part of those who are in a position to help them to show 
them where they are wrong. 


There are two ways of interesting oneself in wireless. Perhaps it may be 
said that there are three. Firstly, wireless can be taken up entirely from the 
practical side and sets can be put together by following precisely the instructions 
contained in the various wireless publications or popular books. Those who know 
nothing about wireless may get satisfactory results in this way and they may not. 
If anything goes wrong they are at a loss to understand the reason, and have to 
seek advice. Then there is also a class which takes no interest in wireless as such, 
but is merely concerned with the reception of the broadcast programmes and is 
quite content with a satisfactory commercial receiver purchased complete. 


The aim of The Wireless World and Radio Review has always been to interest 
those who take up wireless so that they concern themselves,to a more or less 
serious extent in the theoretical side, as well as the practical. We believe that 
unless some understanding is arrived at of the operation of the wireless receiver, 
that wireless as a hobby cannot be fully appreciated by those who take it up. 


The greatest joy in wireless as.in most other subjects is knowledge—the under- 
standing of why various alterations to circuits produce such and such results. 
Even a little understanding of theory will sometimes save hours of labour in practical 
experiment because theory will expose a fallacy immediately, instead of time 
being wasted in proving it experimentally. 


One can hardly imagine a more uninteresting occupation than the carrying out 
of say a series of chemical experiments without the faintest knowledge of what was 
the cause of the results obtained. When one can predict what is likely to happen 
before an experiment is carried out, the interest is doubled. whilst the results are 
far more convincing than they otherwise would be. 


Making wireless simple—popularising it to meet the public taste, is all very well, 
but an interest so derived is scarcely likely to be lasting, whereas a little study, and it 
may only need to be a very little at first, will give to the subject a fascination which 
it never had before. 


Popularising wireless is usually regarded as making the subject simple and 
devoid of all theory, but anyone who regards himself as an amateur or experimenter, 
would never be satisfied to disregard a study of theory, however superficial, 
for he recognises that herein lies the true fascination of the subject. 

B 
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THE MULTI-CIRCUIT TUNER. 


' This article describes a novel method, utilising plug and socket con- 


nectors, by which a vast variety of tuning systems can be 


set up 


while the individual components can, if desired, be used in associa- 
tion with other apparatus. 


By К. Н. Соок. 


T is not possible to produce a receiver 
with an extensive tuning range unless 
some system of switching is introduced 
or alternatively duplicating certain parts 
of the apparatus such as tuning coils and 
condensers. By introducing switches it is 
possible to throw condensers in series and 
parallel and to form resonance circuits with 
extensive wavelength range, but it is 
necessary to employ well designed switches 
and a carefully thought out wiring arrange- 
ment in order to avoid losses through the 
capacity presented by the many leads. 

It occurred to the writer that plugs and 
Sockets could be arranged to serve the 
purpose of changing out the connections of a 
tuner somewhat on the same lines as the 
system employed for altering the circuit of 
a simple receiver, described in a recent 
article.* The arrangement is inexpensive and 
quite efficient, whilst theinternal connections 
are short and well spaced and not so numerous 
as when wiring to the contacts of elaborate 


REACTION 


EARTH 


AERIAL 
0 003,F 
— — 
T 


Fig. 1. The tuner is fitted with 20 sockets for plugs 
and the method ss shown of connecting with the 
components. 


2,2 
v— С 
i 


ANODE COIL 


switches. A number of circuit arrangements 
can be produced by the use of plugs and 
sockets, probably more than by any system 
of switches, and all types of circuits can be 
easily tested, whilst the complete instrument 
Is reasonably compact. 


o 00),F 0-001,F 


Fig. 2. External connections by means of plugs to 


produce three systems of aerial circuit tuning. 


Referring to Fig. 1, which shows the con- 
nections of the tuner, it will be seen that the 
instrument has many applications. It is 
fitted with three variable condensers and a 
three-coil holder, which allows of its use as 
an aerial circuit, with closed coupled circuit 
and tuned anode or reaction. Thecondensers 
can be interchanged and used with any of 
the inductances, while the inductances may 
form part of any of the circuits so that the 
closed circuit may be intermediate between 
aerial and reaction, or the reaction coil may 
operate on to the aerial coil with an inde- 
pendent tuned anode circuit. Various cir- 
cuits are shown in Figs. 2, 3, 4, 7 and 8. 


* Wireless World and Radio Review, March 12th, 
1924, p. 735, Multi-Circuit Experimental Valve 
Panel." 
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The construction is quite simple. The 
list of component parts is given below : 

Ebonite panel, 12" X 9” x1 

Ebonite panel, 5” x 3” x 1" 

Ebonite ł” thick, for making the coil 

holder. | 
Ebonite rod, 1’ of 3” diameter. 
Ebonite rod, 6" of 4” diameter. 


3 Vernier attachments. 
8 Terminals. 
I Cabinet, 6” x 12 x 5° шеше 
dimensions. 
3 Coil plugs. 
3 Coil sockets. 
I6 S.W.G. tinned copper wire. 
Screws, etc. 


The completed set. 


20 Clix sockets. 

24 plugs. 

20 bushes. 
I о:оо mfd. variable condenser. 
I 0-0005 mfd. d 1 
I 0-0002 mfd. "T P 


The sheet of ]-in. ebonite is first squared 
up to 12" x 9' and the positions for the holes 
carefully marked out with the use of square 
and dividers. The necessary dimensions are 
shown in Fig. 5, which can be, followed 
exactly, provided the same style of com- 
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ponents are employed as those shown in the 
accompanying illustrations. Ample space 
has been allowed, however, so that com- 
ponents of other makes may be employed 
according to the tastes of the reader. It is 
as well to drill the holes prior to rubbing 
down the surface and when all drilling is 


оороо 


Fig. 3. Connections of parallel tuned 
aerial circuit with reaction. 
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completed, the panel may be screwed down 
to the face of the bench and the surfaces 


| 
+ 


O, oO 


ANODE 
REACTION 


0 0008, О „© 
Fig. 4. Loose coupled set with reaction. 


OUTPUT 


0001,F 


finished by rubbing with medium carbo- 
rundum cloth. A circular inotion should be 


employed to avoid scratches and the black 


surface of the ebonite may be restored by 
treatment with turpentine or with oil 
sparingly applied. 


| | 
H Fe | 
ү 


OUTPUT 


20-2B.A. TAPPED HOLES 


e ran 
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—ͤ gu -—————— — gH 


— — jo — ч 


— — ч — — 


г 08 L debe 


i 
002, 
1 
ғ 
— —— 


Fig. 5. Setting out positions of the holes in front panel. 
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The components are next assembled on the 
panel, which presents no great difficulty, and 
wiring up proceeded with. No. 16 S. W. G. 
tinned copper wire should be employed, pre- 
viously straightened by stretching. It is 
advisable to bend the connecting wires round 
the ends of the terminals, sockets, etc., to 
ensure that a good mechanical contact is made 
and that the connecting wires are not held in 
place entirely by the solder. If soft tinman's 
solder is used with a moderately hot iron, the 
parts will not become overheated, and care 
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Primarily with the object of limiting the 
cost of the instrument, the construction of a 
tuning stand was undertaken, a brief descrip- 
tion of which is given for those who do not 
desire to purchase a three-coil holder. Care 
will be required in making up this component 
though the design has been made as simple 
as possible. The arrangement consists essen- 
tially of an ebonite base measuring nearly 
5 X 3 ins. which supports a vertical pillar 
made from 1-in. ebonite and 6 ins. in height. 
The vertical rod is attached to the base piece 


View of the interior showing the simple wiring. 


must be taken to avoid any excessive 
heating as most of the points to which 
connections are made contain so little metal 
that the temperature is apt to rise rapidly. 
It is essential to use a good hot iron so that 
the heat is transferred rapidly for if the iron 
is not sufficiently hot and is slow in heating 
the metal a great deal of heat will be trans- 
ferred before the solder will run, 


with a 2 B.A. screw driven into a tapped 
hole in the ebonite rod. Ebonite pieces 
are made to carry the coils from #-in. ebonite 
sheet and these have a length of about 
Ij ins. by a width of rin. А iin. vertical 
hole is made through each picce so that it will 
slide on to the rod whilst another hole in the 
side, tapped à in. or ; in. Whitworth provides 
а means for securing a coil holder to any part 
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REACTION 
со 


(229 
C, 


/ NN 
O; 


OUTPUT 


Fig. 6. Internal connections, The leads А and B connect to the top coil holder, C and D to 
the centre, and Е апа F to,the bottom. 


of the vertical rod. Two more pieces of 
2-in. rod are reduced in diameter by filing 
and threaded $-in. or j4-in. Whitworth are 
screwed into the side holes so as to provide 
a means of fixing the sliders in position. 


Fig. 8. Plug connections for а Н.Е. 
amplifier set. 


Coil holder plugs and sockets can be obtained 
| and fitted їп position with screws driven in 
¥ from the sides which also serve as terminals. 
Fig. 7. High frequency amplifying circuit Other minor constructional details can be 
abtainable by the connections given in Fig. 8. seen in the illustration on page 243. 
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CRYSTAL DETECTORS IN THEORY AND PRACTICE—II. 


A NEW THEORY OF CONTACT DETECTORS. 


By JAMES STRACHAN, F. Inst. P. 


HE theory outlined in the present 
article is based on observations 
of the properties of crystalline 
substances. These comprised a 
typical selection of over a hundred distinct 
substances, chiefly minerals, but also 
included numerous artificial or synthetic 
crystallisations. The crystals were examined 
for— 
(r) Electrical conductivity. 
(2) Thermo-electric properties. 
(3) Rectifying properties without ap- 
plied potential. 
(4) Rectifying properties with applied 
potential. 
and (5) Application of external heat to 
the loose contact, and to the whole 
detector during rectification. 

The rectification experiments were all 
performed on an aerial less than a mile 
from one of the B.B.C. stations. Some idea 
of the average reception may be conveyed 
by the fact that the rectified current from 
a good synthetic galena averaged 14 to 2 
milliamps, just enough to work a 4,000 ohm 
loud speaker audibly in a quiet room. 
A number of experiments were also conducted 
under the same conditions with film coherers, 
and amorphous substances. 

The general conclusions arrived at from 
these experiments, and on which the theory 
is based, are as follows :— 

(т) While the majority of the crystals 
in common use belong to the regular (cubic) 
and hexagonal systems, rectification cannot 
be associated with particular systems of 
crystal symmetry beyond the larger number 
of substances crystallising in such systems. 
Crystals with rectifying action were found 
to occur in the other four systems of crystal 
symmetry. 

(2) Crystals possessing piezo-electric and 
pyro-electric properties (e.g., tourmaline, 
calamine, boracite and rachelle salts), are 


very feeble conductors, and do not exhibit 
rectifying properties.* 

(3) In the case of good holohedral or 
euhedral forms of rectifying crystals no 
definite connection could be established 
between that property and particular crystal 
faces. 

(4) In the case of many crystals extensively 
used in detectors, e.g., synthetic galena, 
zincite and carborundum, the most sensitive 
specimens show a predominance of hemi- 
hedral or subhedral asymmetry. 

(5) In the case of certain well-marked 
holohedral crystals possessing good rectifi- 
cation (e. g., iron pyrites and cassiterite) , the 
most sensitive spots were not found on 
crystal faces, but on fractured surfaces 
not corresponding with definite crystal 
planes. Weak rectification may be obtained 
from the faces. 

(6) Insensitive spots on highly sensitive 
crystals are generally associated with un- 
broken smooth surfaces of predominant 
cleavage, and the most sensitive spots with 
planes meeting same at an angle. А pre- 
dominant cleavage plane possessing isolated 
sensitive spots shows that the latter are 
located on re-entrant angles, of microscopical 
dimensions, with other planes. 

(7) This feature is most marked in the 
case of laminated or foliated crystal growths 
such as graphite, molybdenite, covellite 
and synthetic galena containing tin sulphide. 
In these crystals the most sensitive spots 
are on the edges of the lamine, or at irregu- 
larities on the surfaces of same. 

(8) Anhedral or crypto-crystalline masses 
(e.g., copper pyrites and iron pyrites) are 

*t Following on lines of enquiry suggested by 
Tutton, loc. cit., The Wireless World, Vol. I, p. 239. 

{Cassiterite (Tinstone), oxide of tin, Sn O, а 
good rectifier previously not noted. It is better 
than silicon, &bout equal to zincite and more easily 


obtained than the latter, being the commoneat 
ore of tin. 
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not usually very sensitive as rectifiers, 
but are much improved by the use of an 
applied potential. А compound sulphide 


of lead, silver and antimony (frieslebenite) is 


exceptional in this respect, giving good 
contact rectification on a polished metal- 
like surface of this substance. 

(9) Some amorphous substances (pre- 
cipitated sulphides, etc.), which are normally 
insensitive as rectifiers, may be made sensi- 
tive by use of an,applied potential (direct 
current from a local battery), when properly 
prepared. 

(ro) Practically all the crystalline sub- 
stances examined which gave rectification 
while a direct current was passing through 
the loose contact, also gave rectification 
without the applied potential when acted 
upon by strong oscillations. 

(ii) Practically all the crystalline sub- 
stances examined, which gave good rectifi- 
cation without an applied potential from 
a direct current, gave better results by the 
application of a direct current of suitable 
P.D. across the contact. Synthetic galena 
is exceptional in this respect, but natural 
galena is improved by an applied potential. 

(12) With several crystals (e.g., silicon, 
molybdenite and zincite) the application 
of a direct current potential, for a few 
moments only, during reception, rendered 
weakly sensitive spots into strongly sensitive 
spots, i. e., the crystal continued to rectify 
strongly after the applied potential was 
removed. This state of affairs continued 
until the contact on the spot was broken. 

(13) The great majority of rectifying 
crystals exhibit a constant sign in respect 
of the direction of the rectified current with 
reference to the loose contact when used 
without an applied potential, and this, the 
natural direction of the rectified current, 1s 
the best direction to send a direct current 
through the contact when using an applied 
potential on a particular crystal, e.g., 
graphite, silicon, and the best synthetic 
galenas are + ve and zincite, iron pyrites, 
carborundum and most specimens of natural 
galena are — ve respectively to the loose 
contact. 

(14) A few crystals, e.g., natural galena, 
zincite and molybdenite exhibit both + ve 
and — ve spots in respect of the direction of 
the rectified current, but in such cases one 
sign is constantly and predominantly stronger 
than the other. 
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(15) Synthetic galenas, originally strongly 
+ ve in sign, when they have fallen off in 
rectifying value (usually due to overheating 
when setting in fusible metal) are found to 
have reverted to the — ve sign as in natural 
galenas. 

(16) In galena slight alterations in the 
composition alter the sign of the crystal. A 
small percentage of tin sulphide renders the 
crystal — ve while a small percentage of silver 
sulphide renders the crystal + ve. The 
addition, however, of a molecule of tin 
sulphide to each molecule of galena renders 
the crystal quite inactive, while the addition 
of a molecule of silver sulphide in the same 
fashion yields a highly sensitive crystal, 
which, as will be explained later, is most 
difficult to control. 

(17) Crystal sensitivity is a function of 
(a) chemical composition and (b) physical 
properties, such as hardness and electrical 
resistance. 

(18) While a good crystal contact is an 
efficient rectifier, all such contacts pass Н.Е. 
oscillations to some extent. Placing several 
contacts symmetrically in parallel reduces 
the degree of rectification and placing several 
detectors in symmetric series increases the 
degree of rectification. The latter action is 
limited by resistance but under certain con- 
ditions, to be noted later, the best results 
may be obtained by using several crystal 
detectors in series. In this connection it 
should be noted that the degree of contact 
required for reception of B.B.C. telephony 
involves a very much lower resistance than 
that generally associated with the crystal 
detector as used during past years for long- 
range spark signals. 

(19) Various observers* have noted that 
the application of heat to a crystal detector* 
(as a whole) has a similar effect to the appli- 
cation of a D.C. potential in increasing sensi- 
tivity. There appears to be a critical tem- 
perature at which a particular crystal works 
best. This temperature may be very low 
(about 40-50 С. in the case of galena) to a 
red heat in the case of thorium oxide. 

(20) In certain cases, e. g., zincite-chalcopy- 
rites, it was observed that a momentary or 


*Vide Tutton loc. cit.; also Crystals as Detec- 
tors," Н. J. Round, in The Wireless World, Vol. I, 
p. 296, August, 1913, and The Influence of 
Temperature and Pressure on the Sensitivity of 
the Carborundum Crystal Detector," B. Hovle, 
in The Wireless World, Vol. III, pp. 356-60, 
September, 19165. 
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temporary rise of temperature conferred 
great sensitivity on weakly sensitive spots 
and that this condition endured after removal 
of the external source of heat so long as the 
contact was not disturbed. 

(21) In all crystal-metal contacts tested it 
was observed that the application of heat, 
to the loose contact only, resulted in genera- 
tion of a thermo-electric current in the reverse 
direction to that of the natural direction of 
the rectified current. 

(22) Single-point oxide film coherers are 
essentially identical with crystal detectors in 
their mode of operation. The thin trans- 
parent oxide film requisite for their satis- 
factory performance is crystalline in nature, 
most probably pseudomorphous after the 
crystalline structure of the metal on which 
they are formed. Brass alloys give the most 
sensitive coherers of this type and cerium 
oxide film the most sensitive of a pure metal. 

(23) In crystal detectors rectification de- 
pends on molecular actions in a thin film of 
the crystal at the point of loose contact. 

(24) There is definite evidence that the 
molecular action at the point of contact, 
under certain conditions, produces vibratory 
movements of the metal point and that 
sudden changes in the passing oscillations 
may increase this movement to such an 
extent that the loose contact is broken (or 
as an amateur has described the phenomena 
—" the catwhisker is jogged off the crystal.’’) 
As this is a very important point it will be 
dealt with very fully at a later date. 

(25) These movements of the metal point 
or catwhisker " interfere with proper recti- 
fication and produce distortion during re- 
ception of telephony (a) when the contact is 
too light, (b) when a super-sensitive crystal 
is used and (c) with the application of a 
certain D.C. applied potential when the latter 
is opposite in direction to that of the natural 
direction of the rectified current for a par- 
ticular crystal. 

The mass of evidence leading to the above 
conclusions cannot be given here in detail, 
but as indicated above, a number of the more 
important points will be dealt with later. 

Al the evidence obtained is strongly in 
favour of an explanation of rectification 
depending upon a molecular action at the 
point of loose contact, which is different in its 
effects during the passage of high-frequency 
oscillations, compared with the slow alterna- 
tions of direct currents applied in the usual 
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experiments on which the electro-thermal 
theory is based. 

In the first place it must be recognised that 
the rectification reaction at the loose contact 
is confined to a film on the surface of the 
crystal, most probably only a few layers of 
molecules. This may be demonstrated by 
grinding up a sensitive crystal of galena into 
very fine dust in an agate mortar and adding 
just enough of the crystal dust to form a 
bluish coloured film on the surface of some 
mercury in a metal cup. The galena film 
on the mercury behaves exactly as a crystal 
when a loose contact is made with the 
surface. In the second place the difference 
between a firm contact and a loose contact 
must be noted. With rectifying substances 
firm contacts yield ordinary metallic con- 
duction to oscilating currents but in the 
case of a loose contact something quite 
different evidently takes place. 

This brings us to consideration of the 
internal or molecular theory of conduction, 
concerning which we are very much in the 
dark at the present day. In the minerals 
and crystals examined the behaviour at the 
loose contact may be classified under four 
heads, as follows :— | 

(а) Metallic conduction without rectifica- 

tion. 

(b) Electrolytic conduction, with or with- 

out slight rectification. 

(c) Non-conduction; extremely feeble 

conduction or insulation, and 

(d) Conduction with good rectification. 

(a) Includes such substances as com- 
pounds of arsenic and selenium with 
certain metals. 

(b Includes certain 
halides. 

(c) Includes the majority of mineral sub- 
stances, such as silicates, carbonates, 
phosphates and many oxides. 

(d) Includes a limited number of oxides, 
sulphides, etc. 

While these substances can be classified 
under one of these heads, it should be noted 
they gradually merge into each other and a 
complete sequence of substances may be 
obtained varying gradually in conduction, 
the apparent order of the phenomena being 
(т) metallic conduction, (2) conduction with 
rectification, (3) electrolytic conduction, and 
(4) non-conduction. . 

As the number of solid substances exhibit- 
ing the phenomenon of electrolytic conduction 


sulphides and 
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at ordinary temperatures is few, we may 
consider substances with rectifying properties 
as occupying an intermediate and graduated 
position between good conductors and in- 
sulators. Thus some substances possessing 
rectifying properties, such as certain metallic 
oxides, possess also such a high degree of 
electrical resistance that they operate only 
in thin films, or at a high temperature where 
their resistance is lowered. On the other 
hand there are substances, such as certain 
metallic sulphides, which possess good recti- 
fying powers, but they are also good con- 
ductors of electricity, and for the latter reason 
it is very difficult to operate a loose contact, 
as the slightest movement establishes metallic 
conduction without rectification. Between 
these two groups we find certain sulphides 
and oxides which occupy an intermediate 
position in conductivity and resistance, and 
these include the most efficient rectifiers in 
common use. 


According to modern views of the con- 
stitution of matter, metallic conduction of 
electricity is produced by displacement of the 
atomic charges, resulting in a translatory 
movement of electrons through the con- 
ductor. The internal mechanism of non- 
conduction or insulation is not quite so well 
understood but it is more probable that, in 
a dielectric subjected to a potential difference, 
there is a displacement or separation of the 
internal atomic charges, without the trans- 
lation of electrons occurring in a conductor. 

Electrolytic conduction with ionic move- 
ments and transference of charges we need 
not consider here because the general evi- 
dence is against an electrolytic theory of 
rectification. 


In the case of the substances under 
consideration, vtz., rectifiers which are neither 
good conductors or good insulators, we find 
that with firm contacts they behave as con- 
ductors, having a fairly high resistance. 
With a loose contact and a firm contact, 
however, we find that the resistance of such 
substances is not only increased, but a 
greater P.D. is required to pass a given 
current in one direction than in the other, 
or reverse direction. This means, in effect, 
that with a given substance, under certain 
conditions, and a given P.D., the molecules 
of the crystal at the point of loose contact 
have both conductive and dielectric properties 
according to the direction of the current. 
After very careful consideration of the 
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experimental evidence summarised above, 
the writer was forced to the conclusion 
that this was the true nature of the action 
at the point of loose contact during rectifica- 
tion. The surface molecules at the point 
of loose contact on a crystal may be regarded 
as acting the part of a dielectric of large 
polarisation capacity to one pulse of an 
oscillation, and that of a metallic conductor to 
the reverse pulse, the unidirectional rectified 
current being an integration of both pulses. 
The energy of one pulse may be regarded 
as being stored up during the dielectric 
condition of the molecules and discharged 
in the same direction as the reverse pulse 
during the conducting condition of the 
molecules. Such an action, it should be 
observed, involves a certain constant loss 
of electrical energy, accompanied by mole- 
cular movements at the loose contact, 
consistent with the experimental evidence. 

The explanation of this theory and its 
exact mechanism, in terms of atomic and 
molecular structures, and of electron move- 
ments, is in our present state of knowledge 
a very difficult matter, being beyond the 
most recent conjectures on the molecular 
or atomic mechanism of conduction and 
dielectric properties of matter. At the mo- 
ment I do not propose to venture further 
into this aspect of the subject beyond 
indicating that the theory demands a 
movement of electrons in both directions, 
and a steady flow in one direction across 
the loose contact, and that in my opinion 
a close study of crystal structure in connec- 
tion with rectification will shed new light 
on the electron movements, not only during 
ordinary conducting and dielectric conditions 
of matter, but also in the special cases 
involving the Peltier, the Thomson and 
other phenomena. The first step in this 
direction has been indicated by Lindemann* 
in his conception of metallic conduction 
as a displacement of an electron crystal 
grating relatively to that of the underlying 
metallic ions. 

We may, however, venture on a cruder kind 
of working hypothesis, similar to the old 
molecular theory of magnetic phenomena. 
For this purpose we may conceive the mole- 
cules of. a conducting crystal as possessing 
axes of conductivity, polar in nature and 
reversible, according to the direction of 


*Phil. Mag. 29, (127) 1915. 
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the current, during firm electrical contact. 
At a loose contact, however, we may con- 
ceive the surface layers of the crystal mole- 
cules as possessing different properties from 
the internal molecules. The surface molecules 
of a crystal, although possessing a definite 
orientation, have also greater freedom of 
movement, so that at a loose contact we 
may imagine changes in the polarity of the 
conductivity axes as being accompanied 
by actual movements of the molecules 
themselves. Further, the definite orientation 
of the surface molecules as determined 
by the crystal structure would result in a 
definite orientation of the conductivity axes, 
yielding predominant properties of con- 
_ duction in one direction, and requiring greater 

expenditure of electrical energy, in the case 
of a current passing in the other direction, 
to reverse the conductivity axes. On the one 
hand we may regard the conducting direction 
of the loose contact (the natural direction 
of the rectified current during rectification 
without an applied potential) to be deter- 
mined by crystal structure (and chemical 
composition), and on the other, the di- 
electric direction to be produced by hysteresis 
or lag of the change in polarity of the 
conductivity axes, due to molecular 
movements, the frequency of the electrical 
oscillations being of a very much higher 
order than the vibrational frequency of 
the molecules. When a high frequency 
oscillation passes at the loose contact the 
changes in the polarity of the conductivity 
axes are controlled by the predominating 
orientation of the surface molecules and 
their freedom to move to some degree. 
One pulse of the oscillation passes readily 
in the predominating direction of conductivity 
but the other pulse is met by dielectric 
conditions, produced by the reluctance of 
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the molecular movements to coincide with 
the tendency to reversal of the conduc- 
tivity axes. 

The function of an applied potential, 
even in the case of certain amorphous rec- 
tifiers, lies in determining the orientation 
of the conductivity axes, and the action 
of heat on crystal detectors effects the same 
state by giving greater freedom of movement 
to the surface molecules at the loose contact 
during reception. 

One of the strongest evidences in favour 
of such a theory is the hysteresis effect 
observed in tracing the characteristic curve 
of a crystal by the steady current method. 
On reversing the current and completing a 
cycle of applied potential, the curve is 
found to enclose an area. This has been 
remarked upon by several observers.* 

In conclusion it should be noted that this 
theory does not necessarily demand a loose 
contact because if we admit that the degree 
of contact involving a certain sensitivity 
is a function of composition and physical 
properties such as hardness and electrical 
resistance, it may be possible to find a 
substance which rectifies with two firm 
contacts. In this case rectification would 
occur in the surface molecules conducting 
the H.F. oscillation. I have found one sub- 
stance which apparently acts in this fashion. 

Further, the nature of the reaction 
suggested in this theory, leads us to a clearer 
explanation of the mechanism of the elec- 
trolytic detector, which, by its characteristic, 
is closely related to the crystal detector. 
This also we hope to refer to again. 


Pierce, Crystal Rectifiers,” etc., Phys. Rev., 
Vol. XXV, p.p 31-60; Goddard, Conduction of 
Electricity at Contacts," ete., Phys. Rev., Vol. 
XXXIV, pp. 423-451; and Coursey, loc. ctt., 
Proc. Phys. Soc., Vol. XXVI, pp. 105-106. 
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FAITHFUL REPRODUCTION BY BROADCAST. * 


A paper of outstanding importance. It is doubtful whether anyone has made 
a greater study of the problems of distortion in broadcasting, both in trans- 
mission and reception, than Captain Eckersley, and in these pages he gives 
his experiences and shows the lines of development adopted in the research 
work undertaken by the B.B.C. For those who endeavour to minimise 
distortion in reception it is essential that they should have an understanding 
of the steps taken by the B.B.C. with regard to maintaining quality in the 
design of transmitting equipment. As a result of certain observations in the 
course of this work many points present themselves in respect of the conditions 
necessary at the receiving station. Every listener whose aim is the elimination 
of distortion should have a clear idea of the work carried out by the B.B.C. 
and should avail himself of the suggestions here put forward by their Chief 
Engineer for the improvement of receiving equipment to correspond with 
the progress achieved in transmission. 


Ву Capt. P. P. Eckersley, M. I. E. E. 


HE subject on which I am going 

to speak is undoubtedly a very 

bewildering one, and I am only 

going to introduce to you a certain 
number of views as they strike what I may 
call the man in the street of science, which 
I consider myself. 

Technically, there are three paramount 
points as regards technical policy : 

(r) Strong signals. (2) Freedom from 
interference. (3) Perfect quality. 

As we all know, sound is a wave motion. 
That is proved in text books about a yard 
thick, but they seem to me to prove 
nothing else except that it is a wave motion. 
One has only got to realise that some of the 
newest halls that have been built for public 
debating are apparently designed so that no 
speaker can be heard to indicate the paucity 
of knowlecge of the subject of building 
acoustics. 

It is a complicated subject ; since it does 
not lend itself to measurement, there are'no 
sound“ ammeters, as it were. However, 
one can at least define amplitude of sound 
wave and its meaning is obvious ; pressure 
definitions I cannot so readily grasp. 

If you start a tuning fork vibrating without 
harmonics and make it vibrate at twice the 
amplitude, it probably gives you twice the 
amplitude of the sound wave. 

The first thing to define is the relationship 
between amplitude and equal audibility over 
a range of frequencies. For equal audibility 
whatever frequency of audible sound is 
created it should, to the average human 
ear, sound equally loud. 

* A paper read before the Radio Society of Great 
Britain at the Institution of Electrical Enpineers 
оп Wednesday, April 30th, 1924. 


On a basis of equal audibility over a range 
of frequencies from o to 20,000 the curve 
might be shown in Fig. Ir. Generally the 
amplitude for equal audibility increases 
towards the bass and naturally at very high 
notes, since the human ear cannot apprehend 
sound vibrations above a certain maximum 
frequency. 1 

The function of the microphone is to 
convert these sound waves into corresponding 
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electrical variations. There is some con- 
fusion with regard to the term microphone. 
The microphone was first invented as a loose 
contact device for converting sound into 
electrical vibrations. The term “ magneto- 
phone ” has been used for the electro- 
magnetic types of “sound to electricity ” 
converters, but it strikes me that the time 
has come for a real definition because 
although we may differentiate exactly between 
a microphone with carbon granules and a 
magnetophone, there is a danger of getting 
confused with many other types of apparatus 
flames, 'photo electric devices and so on; 
a single word is required to embrace all types. 
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For want of a better word I will continue 
loosely to talk of a microphone. 

I want you to think of a perfectly flat and 
wide piece of paper which is wound with a 
coil of wire, as in Fig. 2. 

Consider that the wire is in a magnetic 
field and you will see that if the paper and 
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Fig. 2. 
coil is perfectly free in space, the sound 


impulses hitting it will make it wobble up 


and down, re you will get certain electrical 


impulses. 

It is interesting to study what happens if 
equal sound amplitudes A impinge normally 
at the surface of the armature. 

Let F = force on the armature 

М = mass of armature 
V = velocity of armature 


E voltage produced by armature. 
Then F = M Ê% but F = А sin pt. 

dv A 2 

di = mp. Cos p= 


If there is equal amplitude of sound 
impulses impinging on the armature, the 
voltages produced (E) will be inversely pro- 
portional to the frequency. In other words, 
it will increase all the electrical amplitudes of 
the lower tones to the detriment of the higher 
tones. 

Supposing you were to connect the 
theoretical microphone to an exactly similar 
coil acting as a loud speaker," you will have 
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no possible means of distortion and you 
wil have a system which approximates 
to perfection. The movements of the loud 
speaker armature will be proportional to 
f, and so a perfect system will be achieved. 

Turn now, however, to practical conditions. 
As a public address system, the system des- 
cribed is hardly what I would call practical. 
Consider a public address system where 
wireless does not enter into it at all, where 
I am talking into a microphone which is 
attached to wires, and somebody is in another 
room listening to me. One of the first 
questions is that of amplification. The 
thermionic valve gives us the opportunity 
of amplifying distortionlessly. I think it 
would be worth while to go into the question 
of amplifying by means of the thermionic 
valve. 

In Fig. 3 is illustrated a curve of a 
theoretically perfect valve for distortionless 
amplification, and if you apply a certain 
negative permanent bias to the grid and 
superimpose on that bias an alternating 
current, you get reproduced an alternating 
current of an exactly similar sort in the anode 
circuit, but magnified. That is obvious. 
The point which I am almost ashamed to 
bring to your notice, and yet it is one which 
is frequently lost sight of, is the fact that 
every valve amplification system has its 
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limits, and there is an amplitude for a given 
valve past which you cannot go without 
distortion and blasting. 

Let us therefore now connect a microphone 
as shown in Fig. 4. In dealing with a system 
of amplification for this microphone, one 
does not want the amplitude of the electrical 
impulses to be inversely proportional to 
the frequency, because this places a limita- 
tion on the overall possible control with a 
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given amplifier. Therefore, you cannot 
take this moving coil and connect it across 
the grid filament of the first valve of your 
amplifying chain and leave it at that; 
it is necessary to impose a practical connec- 
tion. Thus in the anode circuit of the first 
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MAONETIC 
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Fig. 4. 


valve connect an inductance (L), the im- 
pedance of which is small compared with 
the impedance of the valve. The voltages 
across this inductance will be proportional 
to the frequency of electrical impulse 
across the grid and filament of the valve, 
but these in turn for equal amplitude of 
sound are inversely proportional to the 
frequency. The result is that by a process 
called differentiation we can arrive at 
a state of affairs where for equal audibility 
(sound impulses greater in amplitude for 
bass tones) one can have fed across the 
differentiating inductances equal electrical 
impulses. (Obviously a double differentiate 
is required.) 

It now remains to convert back in the 
loud speaker system (Fig. 4). You can do 
that in a number of ways, the simplest 
being to put a condenser across the loud 
speaker, the impedance of the condenser 
increasing for higher frequencies. This pro- 
cess is Called integration. 

Thus, first your microphone was connected 
by differentiation so as not to limit your 
amplification, and therefore your loud 
speaker had to be integrated for perfect 
reproduction. 

What is the next step? The next step, 
so far as we are concerned to-night, is to 


substitute wireless for wire connection. 


Everyone apparently knows how to set 
up a wireless telephone transmitter, but 
not everyone knows how to control it. 
I have listened. (Loud laughter. There 
are two general types : one where the control 
system requires but little energy to control 
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the output fully; the other where for full 
control an equal power is required for both 
oscillator generator and for control system. 
The former we may call a trigger system. 
Such a system, however, may be once and 
for all ruled out for broadcasting, because 
of the trickiness in handling and the difficulty 
of receiving by unskilled people. 

The only system which we have been able 
to put into effective use so far—I am not 
dogmatising and saying it is the only 
system; there may be hundreds of others, 
but I have not used or tried them—is 
illustrated in Fig. 5. It is called the choke 
control system, and equal power is expended 
in the control system as in the oscillator 
generator. Its action is so well known as 
to require no explanation from me. 

In considering what distortions may be 
imposed by the method, one must first 
consider the theory of wireless telephony. 
Briefly, in superimposing frequencies of 
I,000 a second on frequencies of 1,000,000 
a second, you get reproduced “ side bands ” 
of the order of 999,000 or 1,001,000. The 
illustration in Fig. 6 shows the superim- 
position of a number of '' audible range " 
frequencies on the carrier wave. The 
breadth of side bands that you notice from 
a wireless telephone station is an indication 
of how much it is controlled in the higher 
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frequencies. І, һауе heard many people 
say that it is wrong to have many side 
bands, and that they cannot " tune out " 
a station with such a broad band. In effect, 
it must be a good station. Theoretically, 
it is the heterodyning of the side bands 
with the carrier wave K that produces 
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telephony. Distortion may occur due to the 
unwanted heterodyning of A and B or S 
in the picture instead of A, B, S, and K only, 
and to minimise this distortion it might 
be useful to cut out one set of side bands 
altogether. 

We come next to the receiving end. High 
frequency magnification is practically dis- 
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tortionless. From the purely mathematical 
point of view detection is liable to some 
grave errors, owing to square Jaw rectifica- 
tion, but I do not think there need be 
(although there frequently is) serious dis- 
tortion between the microphone and the 
telephones or loud speaker if proper precau- 
tions are taken. No doubt there will be some 
distortion when we have a proper criterion 
for judgment, but at the moment I do not 
think it is serious compared to other dis- 
tortions, and this being an imperfect world, 
people have not got much money to spend 
on receivers. Therefore, the manufacturers 
in supplying receivers have;had to rely, to 
an extent, upon getting a loud signal. 
There is a great craze for loud signals, and 
ambition seems to lead people to try and 
get Australia on half a valve. This tendency 
is inimical to the progress of the art. If 
people would only use as many valves as 
they are miles away, we might get nearer 
to perfection, because then no valve will 


be working outside its limits. (Renewed 
laughter.) 
The electric impulses copying the 


sound waves, as I have shown you, 
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have been differentiated and put out 
as equal electrical variations for equal 
audibility, and they have arrived undis- 
torted at the receiving apparatus and 
are put into a pair of telephones or loud 
speaker. Efficient telephones, unfortunately, 
depart a long way from reproducing even 
equal sound for equal electrical amplitude. 
What is required for perfect conversion is, of 
course, greatly increased sound amplitude 
(from the telephones or loud speaker) for 
equal electrical impulse. If you were to take 
any pair of telephones and plot frequency 
of equal electrical impulses against amplitude 
of sound waves produced, you will arrive at 
a curve of the type shown іп Fig. 7. Ido 
not know whether you have listened to the 
piano scales which have been played from 
London, but if you have, if a really critical 
examination 3s applied, you will no doubt 
have noticed that the last top notes were 
wooden, the bass notes woolly, and the 
middle ones had a harsh barking sound. 
That is undoubtedly due to the effect of the 
accentuation of certain frequencies. Capt. 
Round, whose most inadequate interpreter 
I am, has devised a most ingenious method 
of overcoming this telephone resonance, and 
one which it would be well worth your while 
to try. If you have a circuit which works 
a loud speaker, you want to connect on to 
its output terminals a circuit such as is 
shown in Fig. 8. 

The telephones are efficient only because 
they are resonant about certain frequencies 
and thus when they are corrected through 
a rejector circuit which cuts out those 


RESPONSE OF AVERAGE 
TELEPHONC 


1000 TO 2000 FREQUENCY OP TIMUM 


Fig. 7. 


frequencies, they will not give such efficient 
results. It is amazing to listen to corrected 
telephones pressed closely to the ears. 
Barking notes become mellow and natural; 
the bass becomes warm; the high notes 
are sweet with harmonics. 

Now, loud speakers. Loud speakers have 
been partially corrected, and no rejector 


254 


circuit will benefit them. It really requires 
a thoroughly bad loud speaker for correction 
to be really effective, and, of course, there 
are none on the market. (Loud laughter.) 


REPEATER 
CIRCUIT 


OUTPUT FOR 
LOUD SPEAKER 


Fig. 8. 


Loud speaker curves (I draw from memory) | 


may be of this shape (Fig. 9), and it is 
interesting but not effective to use rejectors 
as for telephones. Some loud speakers improve 
with integration, but a condenser across their 
terminals does not always do this directly. 

The question of the use of horns is inter- 
esting. It has been stated that I am a 
protagonist of those loud speakers which do 
. not use a horn. I do not mind what is used 
as long as you get the theoretically perfect 
result. Those behind the nose barking 
sounds can be obtained with a horn just as 
easily as without. A horn is not necessarily 
a distorter. There is no doubt that by using 
a long horn bass resonance might be obtained, 
and then the horn would be an extremely 
valuable adjunct. | 

That, I think, deals in a very brief and 
very loose way with the problem of quality 
as I see it, from a theoretical point of view. 
Before leaving the subject, a few further 
points of interest arise in connection with 
the transmission. 

In the first place, there is the question of 
echo. Many people seem to think that we 
ought to have more echo in our studios. 
Unfortunately, due to the wrong tone scale 
given by the average receiving 'phones, the 
effects of the sweet echo such a room might 
give are badly reproduced. In order not to 
give too much echo, in a place like Covent 
Garden we have to place the microphone 
right down on the footlights, because other- 
wise the sounds would be so blurred that the 
ultimate result would not be worth trans- 
mitting. If you had a perfect receiver we 
could put the microphone away back in the 
stalls, and you would hear in the auditorium. 
As it is, we have great difficulties m faking 
balance. There is another point about echo. 
If we had a large echo in our studio and if 
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there was a loud speaker in a room which had 
an echo, you would have two echoes in series, 
and that would give distortion to a certain 
extent, and you would deviate to a certain 
extent from reality. This is an argument 
against an echoey studio, but we do “ re- 
member the poor phone user, and we realise 


an over-draped studio is uninspiring for the 


artist. 

Finally, to achieve a practical system 
we have to depart from perfect amplification 
systems and use transformers. There has 
been a lot of talk about transformers, 
and one can see that people are beginning 
to realise that transformers which give them 
the loudest notes are not the best trans- 
formers necessarily for quality. Ву means 
of measurements we have proved that we 
do not depart from our ideals between 
200 and 5,000 frequency, and after that 
there is not serious distortion. 

The receiver has got to be improved 
before we can level serious accusations 
against the transmitter. When we shall 
attain the ideal of recording a dynamite 


AVERAGE 
LOUO SPEAKER 


RESPONSE FOR 


FREQUENCY OF EQUAL ELECTRICAL IMPULSE 


Fig. 9. 


explosion or a bat’s squeak I do not know, 
but at any rate I do feel that the weak 
point in the chain now is at the receiving 
end. When the next great advance takes 
place I think it will be a revelation, and 
then there will be no criticism to level 
against the system in any particular. That 
is my ideal, and I am sure it is the ideal 
of many people who are working at the 
other end of the problem. I have spoken 
from my heart, and I admit that I know 
very little about the subject, and that others 
far wiser than myself have largely inspired 
my remarks which, if they only provoke 
a basis for discussion, have at least achieved 
something. 


(The discussion which followed the reading of the 
paper will appear tn a subsequent issue.) 
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Three-valve set of simple construction. 


THE WIRELESS WORLD AND RADIO REVIEW 255 


The batteries are contained in the cabinet. 


SELF-CONTAINED THREE-VALVE RECEIVER 


This short article describes an amateur built receiver of simple design and 


construction, yet of good appearance and easy to operate. 


A feature of 


the design is the introduction of a wave-trap for the purpose of improving 
selectivity and eliminating jamming. 


HE following three-valve receiver 

was designed with a view to com- 

pactness and simplicity and yet 

maintaining maximum efficiency. 
There are only six terminals on the set, two 
for aerial and earth and the remaining 
four for telephones. All the batteries 
are inside the cabinet, which can be shut 
up while the set is working, thus making 
it entirely self-contained. It is in fact a 
most useful set, suitable in external appear- 
ance for use in the drawing-room and ready 
at a moment's notice to give the programme 
of any B.B.C. station or of some of the 
Continental stations. 

It was decided to use 1 H.F., detector and 
I L.F. using the B.T.H. dull-emitters, 
tvpe B.5's. 

The aerial tuning apparatus consists of a 
single coil-holder into which is plugged an 
Igranic coil with а variable condenser 
arranged in parallel with it. In series with 
the aerial lead to the coil-holder is a wave- 
trap. This consists of an ebonite tube 


2} ins. in diameter wound with 60 turns of 
No. 26 D.C.C. wire, over which is а layer of 
empire cloth carrying ro turns of No. 18 
enamelled wire. The ends of the outer 
winding are taken to terminals which are 
joined to the aerial terminal and one side 
of the coil-holder respectively, so that the 
thick winding is actually in the aerial circuit. 
A variable condenser having a capacity of 
0*0005 mfds. tunes the under layer and forms 
a most useful wave-trap which can be 
operated to render the receiver highly 
selective and eliminate interference. 

А coil holder is used for the tuned anode 
and reaction coils and is screwed to the base 
of the cabinet, while the extended handle 
comes through the panel so that the reaction 
is controlled from the front. 

The double pole switch 15 for disconnecting 
the H.T. and L.T. batteries. The latter is 
a 4:5 volt dry cell with a resistance wire 
lead to somewhat drop the potential. Bare 
tinned copper wire is used for connecting up. 

At 20 miles from 2 LO, using a single-wire 

с 
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aerial 80 ft. long and 30 ft. average height, aerial 6 BM, 5 NO and 5IT and occasionally 
2 LO is comfortable loud speaker strength. 5 SC are sufficiently loud to work the loud 
The filament of the H.F. amplifier can be speaker, while any of the other stations can 
turned right out with little detriment to the be heard in the 'phones. Ecole Supérieure 


ES 
27 


900 000 


Circuit of simple three - vulve receiver with wave trap. 


signal strength, showing that Н.Е. amplifi- and Radio Electrique of Brussels are also of 
cation is scarcely required at the distance, loud speaker strength. The wave-trap func- 
while the capacity present in the valve is tions very well although the set is sufficiently 


PERSEUS I eae CO ERE AREDQON CT 
РО с ыр сарф рле e CARE 


А. * 


" The arrangement of the components, 


quite sufficient to carry the oscillations to selective to work on 5 IT and 2 BD without 
the detector valve. With the H.F. valve interference from 2 LO. In this case the 
functioning 2 LO is received quite well on — wave-trap can be used to cut out some of the 
the loud speaker with a rift. 6ins. frame, spark-jamming which is very prevalent on 
while 5 IT, 6 BM and 5 SC can be heard the higher broadcast wavelengths. 
although rather weakly. Using the outdoor H.C. 
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DEVELOPMENT OF SIMULTANEOUS 


BROADCASTING. 


By E. K. SANDEMAN, B.Sc. 


(Continued from page 229 of previous issue.) 


The Preliminary Experiments. 


As explained above, in the first set-up em- 
` ployed, the 40-watt amplifier of the large 
type Public Address System was employed 
in association with the speech input am- 
рібег and microphone also employed with 
the system. (The microphone is of the 
same type that is employed for broadcast 
purposes.) The circuit diagram for the speech 
input amplifier was shown in Fig. 1, while 
that for the high power amplifier is given 
in Fig. 3. 
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Fig. 3. Power amplifier in which the potential output from the transformer is divided between two 
pairs of valves. 


These are only of passing interest,in this 
narrative since they were dispensed with 
after the second test as it was possible to 
operate with less power. 

At the second test break jacks were 
inserted in each line and the approximate 


value of the output current measured by 
means of a thermocouple inserted in series 
with one of the lines, and used in con- 
junction with a milliammeter. 


А thermocouple is a very useful instrument, 
depending on the fact that when the junc- 
tion of two different metals is heated an 
E.M.F. is generated across the junction. 
It consists essentially of a small heating 
unit placed in series with the current to be 
measured and a small couple made of 
different metals which is metallically con- 


nected to the heater to ensure good heat 
conduction. The current to be measured 
is passed through the heating unit and the 
couple is connected to two terminals which 
are connected to a milliammeter. 

This instrument gives a very convenient 
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method of measuring alternating currents 
of the order of т milliampere. Of course, 
a$ might be expected, since it is so sensitive, 
it burns out at very small values of current. 
The particular one used in this instance 
by the author burnt out at about 1o milli- 
amperes. А 

The way in which it burnt out was as 
follows. The small size public address 
‘system amplifier was connected up to the 
several lines on a test made with the Post 
Office one afternoon, and the thermocouple 
was placed in one line for measuring the 
current. The microphone was placed in 
front of the author, who unfortunately 
happened to cough just after the gain of 
the amplifier had been increased at the 
request of the Post Office engineer, who 
was observing at the central test. The 
needle of the milliammeter flew across the 
scale and then went back to zero; the 
thermocouple having ended its useful life. 
As a thermocouple costs about five pounds, 
it was rather an expensive cough. 

When the time came to use this method 
of measuring output power during hours 
of transmission, it was found that the radio 
frequency energy from the Marconi House 
aerial induced currents through the thermo- 
couple of the same order as those we were 
trying to measure. This was at first believed 
to be due to direct current in the line, 
but after attempts to remove it with the aid 
of a large capacity series condenser had 
failed it was successfully removed by means 
of a simple radio filter.. This is shown in 


Fig. 4. 


Tbermo-coaple 


Fig. 4. Volume indicator measuring arrangement, 


including the radio filter circuit. 


This filter having such comparatively 
small values of inductance and capacity 
has no appreciable effect on audio frequency 
currents, but effectively keeps out currents 
of radio frequency. 
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As mentioned above, owing to the fact 
that crosstalk was solarge, the public address 
system amplifier was replaced by a bank of 
Western Electric loud speaker amplifiers 
operating with their inputs in parallel and 
their outputs connected on to each line. 
A series resistance was inserted in order 
to make the impedance matching correct. 
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Fig. 5. (a) Final arrangement of amplifier. 


(b) Output arrangement of each amplifier. 


Since the output of the amplifiers was 
unbalanced it was necessary to insert a 
repeating coil between each amplifier, and 
its associated line; the middle point of the 
line side of the coil being connected to 
earth through a Imfd. condenser. The 
final arrangement is indicated in Fig. 5. 

The earth employed was simply the pipes 
of the heating system in Marconi House. 
With this arrangement and an average 
power output as measured on a thermo- 
couple and a milliammeter of $ to 2 milli- 
watts with peak value: rising to about 
8 milliwatts, all crosstalk trouble was over- 
come. , 

After the successful elimination of cross- 
talk, the development of simultaneous broad- 
casting had completed its first stage, and 
at this point the British Broadcasting 
Company's engineers assumed full control. 
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A description of the development work 
in connection with simultaneous broadcasting 
would not be complete without some 
reference being made to the general help- 
fulness and co-operation which was ex- 
perienced on all hands. The engineers 
of the British Post Office and the Marconi 
Company were both extremely anxious 
to do everything in their power for the 
furtherance of this project, while the 
engineers of the B. B. C. in their turn showed 
their appreciation of the nature of the 
problem by allowing those actually engaged 
a very free hand. The author would specially 
like to mention his indebtedness to Mr. Locke 
of the G. P. O. and Mr. Petersen of the Marconi 
Company. 

A further development has already been 
indicated by the British Broadcasting Com- 
pany on the occasion when they reproduced 
speech and music by land line from Paris. 
There is no technical reason why, in the 
future, it should not be possible for one 
individual situated anywhere in Europe 


to speak to the whole of England, or even 
to the whole of Europe. 

Land line transmission in America has 
reached such a stage that speaking through 
4,000 miles of line is already an accomplished 
fact, and there is no reason why even 
greater distances should not be covered 
if desired. In conjunction with this the 

rogress of broadcasting has been so rapid 
that it seems highly dx Hen that in another 
few years all countries in Europe will have 
a broadcasting service. 

The only difficulty which would then be 
in the way of London being S.B. Europe 
would be the necessity of making agreements 
with so many Telephone Administrations 
and the finding of suitable routes for linking 
up. 
"t is, however, conceivable that in the 
future the planning of lines of communication 
in Europe wil: be on an international basis, 
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and will not be governed merely by local 
industrial and military considerations. 

In such cases the possibility of one man 
talking to a continent is not unreasonable ; 
as is mentioned under, successful operations 
on such a scale have already taken place in 
America. 

The vista of possibilities opened by a 
consideration of the future effect of such 
a facility is enormous. It is conceivable that 
by its means international relations will 
be improved, and even wars averted owing 
to the mutual sympathy engendered by 
the direct intercourse of the leading minds 
in each nation with the populaces of neigh- 
bouring nations. 


Simultaneous Broadcasting in Other 
Countries. 

Up to the present the only other country 
which has actually attempted simultaneous 
broadcasting on a scale to be compared 
in extensiveness with that in England is 
the United States of America. Here it has 


[Ву Courtesy The Western Electric Co. 
and New York Times.) 


Fig. 6. Trans- continental radio and telephone 
chain. 


been possible on occasion to operate on a far 
larger scale than in England. The sketch 
map shown in Fig. 6 gives the layout of 
an S.B. scheme which was successfully 
operated on Friday, February 8th, 1924, 
On this occasion a talk on the development 
in this comparatively new field was delivered 


r 
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by Vice-President and Chief of the research 
department of the Bell Telephone System, 


(By Courtesy The Taren Electric Co. and 


orgen Kristiania., 


Fig. 7. Proposed S.B. scheme for Norway. 


speaking before a microphone in the Congress 
Hotel, Chicago. The speech was transmitted 
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through telephone wires to stations WJAR in 
Providence, В.І, WEAF in New York; 
WCAP in Washington, D.C.; WMAQ in 
Chicago; KLX in California; KTO at 
San Francisco, and PWX at Havana, Cuba. 
5,141 miles of telephone route were required 
fof this purpose, while 22,000 miles of emer- 
gency line were held in readiness in case 
of breakdown. 

The telephone link between Key West 
and Havana included roo miles of submarine 
cable. 

In addition to specially staged schemes 
like the above, a system of simultaneous 
broadcast is now established as a matter 
of regular routine but including stations 
not so widely set apart. 

In Fig. 7 is shown a sketch map setting 
out particulars of a proposed S.B. scheme 
for Norway. 

The stations are 500 watt sets, the 
innermost rings showing the expected limit 
of crystal reception, the middle rings the 
expected limit of three, valve reception, and 
the outer rings the limit imposed by noise 
considerations, that is to say the point at 
which the ratio of atmospheric strength to 
signal strength becomes so large that proper 
appreciation of music and speech is difficult. 


(To be concluded.) 


NAGAOKA'S CORRECTION FACTOR K. 


By E. J. HoBBs, M.C., Assoc. I. R. E. 


“The accompanying nomogram has been 
specially designed by the writer to reduce 
the problem of finding Nagaoka's correction 
factor K to one of complete simplicity. 
It is also recommended as a good substitute 
for graph E, which appeared on page 575, 
The Wireless World and Radio Review, 
January 3oth, 1924. 

Three distinct advantages are claimed, 
viz. :— 

I. No calculation is necessary. 

2. Almost unlimited range. Аз the cor- 

rection factor for cylindrical coils 


depends upon the ratio E t the 


i 


winding, it is immaterial whether the 
dimensions are in inches or centi- 
metres (provided, of course, both 
diameters and lengths are measured 
by the same unit). Hence, it is possible 
to ascertain the corrections ne 

for coils whose diameters and lengths 
are as small as oʻr centimetre or as 
large as тоо inches (nearly 3 yards). 

3. Simplicity. Ifa straight-edge is placed 
across the nomogram so that it joins 
the outside scales at the points repre- 
senting the diameter and length of 
the coil it will cross the centre scale 
at the correction factor K. In the 
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example the diameter is 4:5 cms., the 122, " The Calculation and Measurement 
length 6 cms, and the correction of Inductance and Capacity," by W. H. 
factor 0:75; if the dimensions were Nottage (Wireless Press, Ltd). As the 


d | | | 
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4'5ins and 6 ins. respectively, the correction scale is open and uneven from 
correction would still be 0:75. 0-9 upwards, a further subdivision has been 

The values of K in this nomogram have made, although such extreme accuracy is 
been plotted from Table I, on pages 121 and unlikely to be required in general problems. 
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Proposals are being made for the erec- 
tion of broadcasting stations at Great 
Yarmouth and in East Kent. 

Li LI * ^ 


The Union of Post Office Workers have 
issued a manifesto urging that British 
wireless should be undertaken by the 
State in the interests of national welfare 
and security. 

* n = * 


The German station, Nauen (POZ), 
now transmits time signals оп 1,500 metres 
c.w., instead of on 1,300 metres, The 
times of transmission (noon and midnight) 
and the signal code (New International) 
remain unchanged. 

s * m * 


The League of American Реп Women 
have officially chosen WGN, the Chicago 
Tribune—Zenith broadcasting station, 
tor weekly programmes of their talent. 


At the fiftieth anniversary of the City 
Temple, London, celebrated on May oth, 
an overflow audience in the hall below 
the church heard the service by means of 
a loud speaker. 

~ + 7 * 

American radio business during 1923 
reached 50 million pounds sterling. 
Conservative estimates place the figure 
for 1924 at 80 millions. 

— Ф ' 8 * * 
Amateur Heard in Britain. 
new record has been achieved by 
the reception of signals from an Argentine 
amateur by Mr. E. J. Simmonds (G Жүз; 2 OD) 
and Mr. W. E. Corsham ( 

At 5.5 a.m. (B.S.T. on eda): 
May 21st, Mr. Simmonds heard Argentine 
СВ 8 calling the American 1 XAM (Mr. 
John Reinartz), and the following message 
was clearly received: Argentine 
amateurs extend greetings to their 
Northern порае ee CB 8.” The 

report is corrobora in every respect 
by that of Mr. Corsham. v 

The occasion of this remarkable trans- 
mission, which took place on 125 metres, 
was the Pan-American Tests, during 
which two-way communication was car- 
ried on between the United States and 
South America. The approximate dis- 
tance covered by the transmission from 
CB 8 was 7,000 miles. 


B.B.C.'s High Power Station. 

The much-discussed high power broad- 
casting station now in process of erection 
at Chelmsford is likely to commence 
tests by the third week in June. 

Transmissions will at first be of a 
purey experimental nature on à wave- 
length of 1,600 metres. 


Irish Association's New President. 

Mr. С. Marshall Harris, M.A., M.1.E.E., 
General Manager of the Dublin United 
Tramways Co., Ltd., has been elected 
President of the Radio Association of 
Ireland in succession to the late Professor 
W. Lyons. 4 od 


Mr. Harris is a keen cxperimenter and 
under his presidency the Association 
should continue to progress rapidly. 


Liverpool's Relay Station. 

The new Liverpool relay Broadcasting 
stations, opening on June ist, will be 
under the direction of Mr. H. Cecil 
Palmer. The station is located at Milner's 
Safe Works, Smithdown Lane, and the 
offices and studio are in Lord Street. 
The aerial is suspended from the 200 ft. 
chimney, stack of Messrs. Milner’s works.) 
— — — — — r 


Teutonic Broadcasting Zeal. „ ы 

Rapid developments are taking place 
in German Мое око and in the course 
of a few days new stations are to be 
opened at Konigsburg, Breslau, Hamburg, 
Stuttgart and Leipsic. 

It is understood that[these stations are 
of low power, intended for local require- 
ments. 


French Amateur Heard in Brazil. 

M. Léon Deloy (8 AB), the well-known 
French transmitter, has received notifica- 
tion from an amateur in Rio de Janeiro 
that his signals on 108 metres have 
frequently been heard in Brazil. The 
signals come in very strong, it is stated, 
with a two-valve receiver (0—У—1). 

The distance covered is approximately 
5,000 miles, and M. Deloy is E ON the 
first European amateur, to heard in 
South America. 


Swedish SALD. 


Enquiries have been received from 
several readers concerning the identity 
of a Swedish amateur transmitter with the 
call sign SALD. For the following details 
of the station we are indebted to Mr. 
W. D. Keiller, of New Southgate, London, 
N.11, who heard working on 
May 11th, and wrote for iculars. 

The owner is Dr. G. b. Nilsson, 
Skolgatan 5, Lund, Sweden. Describing 
his equipment he writes: “ My trans- 
mitter consists of 1—4 French “К” 


receiving valves with about 250 volts H.T. 


from receiving anode batteries. Antenna 
current approximates to 0:25 amperes at 
180-200 metres, using all four valves 
with 4-5 volts on the filament." 

Dr. Nilsson hopes to improve his trans- 
mitter in the near future and in the mean- 
time would be glad to receive reports or 
to arrange tests. 


of Call Signs. 

Mr. W. S. Ritchie, Hon. Secretary of the 
Downside School Wireless Society, of 
Stratton-on-the-Fosse, near Bath, reports 
that the call signs 2 XM and 2XN, 
allotted to the Society, are being misused 
in other quarters. Many reports of 
reception have been received, particularly 
from the London area, which do not 
coincide with periods of transmission. 
A similar report has also been received 
from Newark, Notts. Any information 
which may lead to the discovery of the 
offender will be welcomed. 


Wireless Operator's Fortitude. . 

The traditional heroism of the wireless 
operator was again demonstrated recently 
at the Anholt Lighthouse, in the middle 
of the Cattegat. 

The air pump connected with the syren 
suddenly blew out, seriously injuring 
the wireless operator and cook, and in- 
flicting severe damage on the lighthouse. 

Although suflering acute pain and 
being nearly blinded, the operator 
managed to crawl to his instruments and 
send out an S.O.S. which was picked up 
by the naval authorities on the Jutland 
Coast. Two hydroplanes rescued the 
men, who though alive, will suffer 
permanent disableme::. 


Broadcasting Improvements at Sheffield. 

Sheffield listeners, who, until recently, 
were complaining of low power and poor 
transmissions from the local mney broad- 
casting station, are now E 
satisfaction at the improvements whi 
have been effected during the present 
month. 

The original 100-watt transmitter has 
been replaced by one of 200 watts, and 
as a result of experiments by B.B.C. 
engineers, the aerial current has been 
increased from 1 to 3 amperes. 

On the mo following the altera- 
tions 596 post s and 175 letters were 
received at the station in praise of — 
tion in the neighbourhood. The 
grammes have also been heard at niks 
well and Doncaster on crystal sets. 


Transatlantic Reception Records. 

During the past five months Mr. S. K. 
Lewer, of N.W. London, has logged 
532 American amateurs and broadcasting 
stations, using a two-valve (o—v—1) 
receiver. On April 13th, 73 amateurs 
and 7 broadcasting stations were heard 
in 21 hours. 


Unidentified Transmission. 

Whilst 3 to pick up 
American telephony in the early mornings 
of May 9th and roth, Mr. К. C. Blagg, 
of Petersfield, Hants, was hampered 
by a Morse station transmitting repeatedly: 
“ VALRY, South Africa Test." 

He would be glad of information 
regarding the identity of this station. 


Wanted: A Correspondent. 

An American reader, Mr. Leon Mears, 
4511, Colfax Ave. South, Minneapolis, 
Minnesota, would be glad to carry on 
corres ndence with a British amateur. 
Mr. Mears’ call sign is U 9 BF 1. 


British Broadcast Reception in Sweden. 

A correspondent at Hultom, Sweden, 
reports that all the British broadcasting 
stations are plainly heard in his locality. 
Signals are strongest from A 
Newcastle, Bournemouth and Glasgow. 
With a three-valve receiver (o—v—2) 
the British stations can sometimes be 
heard louder than Stockholm. 
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Lonely "Wireless Post. 

Willis Island, which is about half-way 
between Brisbane and the region of 
Papua and the Solomon Islands, has been 
equipped by the Australian Government 
with a wireless station and meteorological 
lookout post. 

Situated in the centre of a hurricaue 
area, Willis Island is mere a strip of 
rough grass land 468 yards long, fringed 
with a coral beach. Coral mixed with 
cement served to make the mortar in 
which the two 87-foot tubular masts are 
set, and for the foundations of the wireless 
hut and living quarters. 

Two operators are in charge and in 
spite of their apparent isolation, are in 
wircless touch with the Australian station 
at Rabaul in New Guinca. 

During the hurricane season the station 
reports its observations to the mainland 
every three hours, and the new service 
should prove of immense service to 
shipping in this treacherous region. 


Broadcasting and Naval Wireless. 

In the House of Commons on May r4th, 
Sir T. Bramsdon (L, Portsmouth Central), 
asked whether it was practicable to 
curtail naval wireless exercises between 
3 p.m. and 10 p.m., to cause as little 
interference as ssible to broadcast 
programmes during that period. In 
replying, Mr. Ammon stated that no 
Wireless exercises are laid down in 
Admiralty Orders to be carried out be- 
tween the hours mentioned. The atten- 
ton of Commanders-in-Chief is being 
drawn to the desirability of reducing 
naval wireless signalling during these 
bours to a minimum. 


Radio Society of Highgate.* 

On May 16th the Hon. Sec. announced 
that all arrangements had been made for 
the annual concert, which is to be held 
at the Literary and Scientific Institute, 
South Grove, Highgate, on May 30th. 
Mr. Yates, of the General Electric 
Company, then gave a lecture on The 
Manufacture of Geco' Products," with 
special reference to Geco wireless 
apparatus. The lecturer gave useful 
advice on the choice of valves and 
mentioned Some interesting details of 
valves shortly to be put on the market. 

Hon. Sec., J. F. Stanley, B.Sc., A.C.G.I., 
49 Cholmeley Park, Highgate, N.6. 


* The Sou ton and District Radio 


On Thursday evening, Мау 15th, 
Mr. F. R. Armstrong, of the General 
Kadio Co., Ltd., gave a demonstration 
with the well-known G.R.C. apparatus. 
Using a high-frequency and detector 
valve unit to which was coupled a three- 
valve low-frequency amplifier, various 
broadcasting stations were received on 
the loud speaker. 

Hon. Sec., Lt.-Col. M. D. Methven, 
O.B.E., 22 Shirley Avenue, Southampton. 


Wimbledon Radio Society.* 

On Friday, May r6th, Mr. C. E. Р. 
Jones (2 CA), gave an instructive lecture 
on Telephony Transmission.” Мг. 
Tones first dealt with the formation of 
the carrier wave, illustrating with diagrams 
the various methods which are in common 
use, and then showed how the inaudible 
carrier wave is ‘‘ modulated,” in order 
that speech is heard in the telephones 
of a correctly tuned receiving station. 

The Hon. Sec., P. G. West, 4 Ryfold 
Road, Wirubledon Park, S.W.19 (Phone. 
Wimbledon 1832) will be pleased to 
answer enquiries concerning the activities 
of the Society. 
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Forthcoming Events. 


WEDNESDAY, MAY 28th. 
Radio Society of Great Britain. Ordinary General Meeting. At 6 p.m. (tea at 5.30). 
At the Institution of Electrical Engineers. Lecture: Wireless in British Military 
Aircraft up to August, 1914. By Major H. P. T. Lefroy. 


Hackney and District Radio Society. Surprise Night. 


Annual General Meeting. 


and Fylde Wireless Lecture: Conversion of an Army Transmitting 


Set." By Mr. L. R. Blackburn. 


FRIDAY, MAY 90th. 
Leeds Radio Society. At 7.30 p.m. At Woodhouse Lane U.M. Schools. Lecture by 


Mr. A. M. Bage (President). 
Radio Society of Hi 
Scientific Institution, South Grove. 


At 8 p.m. Entertainment at the Highgate Literary aud 


MONDAY, JUNE 2nd. 
Hornsey and District Wireless Society. At Queen's Hotel. Broadway, Crouch End, N.8. 
Lecture: Components in Wireless Receivers. By Messrs. Burndept, Ltd. 


By Mr. J. R. M. Day. 


Demerits of Certain Makes of Valves." 


North Middlesex Wireless Club,* 

A feature of the evening’s programme 
on May 14th was the fact that nearly 
thirty members contributed to it. Many 
knotty problems were debated, and the 
variety and scope of the questions asked 
proved that the Club is composed of real 
live experimenters. It would not be 
correct to say that every member's 
dithculty was solved, but each received а 
good airing and many valuable suggestions 
were put forward. 

Those present welcomed the opportunity 
which such an informal meeting gives 
of getting into closer touch with other 
experimenters, and it was generally 
agreed that more information could be 
gained in this way than from some set 
lectures. 

Prospective members and those 
interested in the Club are asked to coin- 
municate with the Hon. Sec., Н. A. Green 
тоо Pellatt Grove, Wood Green, N.22. 


The Leicestershire Radio and Scientific 
Society.* 


Ап iuteresting discussion was held on 
Tuesday, May 13th, on the various 
problems relating to reaction. It is 
satisfactorv to note that the intensive 
use of this form of amplification is rapidly 
losing favour among  discriminating 
experiinenters in many cases, with a 
greatly increased purity of reception. 

All communications regarding the 
society should be addressed to the Hon. 
Sec., Jos. W. Pallett, 111 Ruby Street, 
Leicester. 


Hackney and District Radio Society.* 

On Мау rsth, Mr. Van Colle ably 
described and demonstrated his five- 
valve experimental receiver. This set 
is capable of over 50 combinations, and 
the workmanship is of the highest order. 

The Society accepted with regret the 
resignation of Mr. Harry Epton from the 
position of Chairman, which had been 
necessitated by lack of time. A hearty 
vote of thanks was accorded to Mr. 
Epton for his past work. Mr. Cunningham 
was then unanimously elected to fill 
the position, Mr. Epton being appointed 
Vice-Chairman. 

Assistant Hon. Sec., Geo. E. Sandy, 
70 Chisenhale Road, E.3. 


Tottenham Wireless Society.“ 

At the monthly business meeting, 
held on May 7th, the resignation of the 
Hon. Secretary, Mr. S. G. Glyde, owing 
to pressure of business, was accepted 
with regret. Mr. A. G. Tucker, the 
Assistant Hon. Secretary, was un- 
animously elected to fill the post. 


Lecture: The Merits and 


It has been decided to hold meetings 
їп June, July and August on the first 
and third ednesdavs in the month 
onlv. 

Hon. Sec., A. С. Tucker, 42 Drayton 
Road, Tottenham, N.17. 


Hounslow and District Wireless Society.” 

During the past month the Society 
has been very active. 

On April 3rd Mr. R. K. J. Stevensea 
gave a most instructive lecture and 
practical demonstration on ‘ Accumu- 
lators. 

The evening of April roth was well 
spent discussing various difficulties that 
the members had experienced during 
the past week. 

On Thursday, May 17th, the members 
welcomed Prof. A. M. Low, who delivered 
his very popular lecture entitled '' Tele- 
vision." Prof. Low also gave a verv 
interesting discourse on Sound and 
Wireless.“ which was followed by a 
lively discussion. | 

Mr. Р. К. Coursey, Hon. Secretary of 
the Radio Society of Great Britain, 
visited the Society on the 24th and 
delighted the members with a very 
interestirg lantern lecture on Con- 
densers ' Mr. Coursey described 
in detail the manufacture and use of 
condensers of all kinds and of all sizes, 
Nearly one hundred slides were shown 
on the screen, illustrating the processes 
of manufacture at the well-known 
Dubilicr Condenser Works at Shepherd's 
Bush. 

The committee of the above Society 
have decided to continue holding the 
weckly meetings during the coming 
summer months, and a very interesting 
programme has been prepared. Intendin 
members should write for particulars o 
membership to the Hon. Sec., Arthur 
J. Myland, 219 Hanworth Road, Hounslow, 
or make a personal application at the 
Council House, Treaty Road, Hounslow 
any Thursday evening during the hours 
of 8 and ro. 


Dulwich and District Wireless and Experi- 
mental Association. 

"A Wireless Pot. Pourri" was the 
title of a lecture given by Mr. F. Bartlett 
on May sth. The lecture consisted of 
five-minute talks on the Bellini Direction 
Finder. choke and grid control trans- 
mitter, receiving circuits using L.T. for 
filament and anode voltage, and other 
subjects of general wireless interest. 
Mr. Bartlett's versatile treatment of all 
the subjects touched upon delighted 
his audience. 
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During the sunnner session, which 
has now commenced, meetings are held 
on the first Monday of each month. 
Prospective members are cordially re- 
To to communicate with the Hon. 

c., Harie King, 2 Henslowe Road, 
East Dulwich, S.E.22. 


Wrexham and District Wireless Society. 

This Society, which was formed in 
September last, has just concluded a 
successful winter session. During the 
summer, meetings will be held on the 
frst Thursday in each month. 

At present experiments are being 
carried. out in underground reception 
and communications from other Societies 
who have carried out similar work would 
be welcomed by the Hon. Sec., John 
Davies, Maesgwyn Cottage, Maesgwyn 
Road, Wrexham. 


. Radio Association of Ireland. 

At a general meeting of the Association 
held in Dublin on May rst, Mr. G. Marshall 
Harris, M.A., M. I. E. E., General Manager 
of the Dublin United Tramways Co., Ltd., 


was unanimously elected President in 


succession to the late Professor Lyons. 

The Hon. Secretary read encouraging 
reports from the Waterford and Limerick 
branches. 

Arrangements have been made for 
the supply of the Irish ‘‘ Radio Joumal,” 
the official organ of the Association, to 
all members. 

The persistent interference with broad- 
casting in the Dublin area, due to oscillat- 
lng sets, was discussed at the meeting, 
and it was agreed that the Hon. Secretary 
should request members to undertake 
the formation of branches in accordance 
with the revised mules, with a view to 
improving the amenities of broadcasting 
round Dublin. 

Hon. Sec., J. P. Murphy, 3 Molesworth 
Street, Dublin. 

Linco 


In Wireless Society. 

A lively debate was held at the Lincoln 
Technical School on May 15th, the subject 
being Dull Emitters v. Bright Emitters.” 

At the conclusion a vote was put to 
the meeting which resulted in an almost 
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unanimous decision in favour of dull 
emitters. 

Hon. Sec., J. T. James, 126 West 
Parade, Lincoln. 

Dublin College of Science Radio Society. 

Over sixty members were present at a 
general meeting held on May 13th, 
presided over by Professor Hackett. 

Mr. O'Callaghan delivered his second 
lecture on The Thermionic Valve," 
dealing with both the two and three. 
electrode types. Ап instructive expen- 
ment with two mirror galvanometers 
was used to show how the plate current 
varied with the grid voltage. The 
equations for the curves of the valve 
were next investigated and the amplifica- 
tion factor obtained. 

After an interesting discussion, several 
members availed themselves of the 
apparatus available to obtain the value 
of the amplification factor for their own 
valves. 

Hon. Sec, Е. R. A. McCormack, 
College of Science for Ireland, Upper 
Merrion Street, Dublin. 


* 


REGULAR PROGRAMMES ARE BROADCAST FROM THE SFOLLOWING EUROPEAN "STATIONS :— 


GREAT BRITAIN. 

ABERDEEN, 2BD, 495 metres; BIRMINGHAM SIT, 475 
metres; GLASGOW 5 8С, 420 metres; NEWCASTLE 2 NO, 
1 metres ; BOURNEMO 6 BM, 345 metres; MANCHESTER 

ZY, 375 metres; LONDON 2 LO, 365 metres; CARDIFF 5 WA, 
шеп: PLYMOUTH 5 PY (Relay), 330 metres; EDINBURGH 

(Relay), 325 metres ; (Relay), 303 metres. 
Tuesdays, Thursdays апа Fridays, 1 p.m. to 2 p.m. ie only). 
Regular daily programmes, 3.30 to 4.30 p.m., 5 to 10.30 p.m. 
Sundays, 3 to 5 p.m., 8.30 to F 


PARIS (Eiffel Tower), FL, 2,600 metres. 7.40 a.m. Weather 
Forecasts, 11.0 a.m. (Sunda ; 12.0 noon, Market Report; 
12.15 to 12.30 (Weekdays), Time Signal and Weather Forecast; 
3.40 p.m., Financial Reports; 5.30 p.m., Bourse Closing Prices ; 
6.15 p.m., Concert; 8.0 p.m., eather Report; 9.0 p.m. 
(Wednesday and Sunday), Concert ; 10.10 p.m., Weather Forecast. 

PARIS (Radiola), 1,780 metres. 12.30 p.m., Cotton 
Prices, News: 12.45 pus Concert; 1.30 p.m., Exchange Prices; 
4-30 m., Financial Report; 5.0 p.m., Concert; 8.30 p.m., News 
an ncert. 


PARIS (Ecole Superieure des Postes et ), 450 metres. 
„45 p.m. (Wednesday), Talk on History; 8.0 p.m. (Tuesday), 
elayed Concert 


n Lesson; 8.30 p.m., Concert; 9.0 p.m., 
or Play. 
PARIS (Station du Petit 


BAV, 1,t00 metres. At 2 p.m. and 6.50 p.m., 
Meteorological Forecast. 

BRUSSELS (“ Radio Electrique ), 250 metres. Daily, 6 p.m. 
and 9.30 p. I., Concert. 


HOLLAND. 
THE HAGUE. POGG 1,070 metres. 4 to 6 p.m. (Sunday), 9.40 
to 11.40 RA (Monday and Thursday), Concerts. 
THE GUE Le 


40 metres. 8.30 p.m., Tests. 


А » 1,050 metres. 
10.40 to 11.40 a.m. (Sunday), Concert; 9.40 to 10.40 p.m., Concert; 
8.45 to эри. hursday), Concert. 

THE GUE (Velthuisen), PGI. 1,050 metres, 9.40 to 
10.40 VERSUM D^ Concert. 

HIL UM, 1,050 metres. 9. 10 to 11.10 (Sunday), Concert 
and News. 

EN (Middelraad), PCMM, 1,050 metres. Saturday, 

9.10 to 10.40 p.m., Concert. 

AMSTERDAM, PA 5, 1,050 metres (Irregular), 8.40 to 10.10 
p.m., Concert. 

AMSTERDAM (Vas Dias), PCFF, 2.000 metres, 9 a.m. and 
5 p.m., Share Market Report, Exchange Rates and News. 

DENMARK. 


LYNGBY, OXE, 2.400 metres. 
8 to 9 (Sunday), Concert. 


SWEDEN. 

STOCKHOLM . (Telegrafverket), 440 metres. Monday, 
Wedneslay and Saturday, 7 tog p.m. Sunday, 11 to 12 a.m. 

STOCKHOLM iobolaget), 470 metres, Tuesday and 
Thursday, 7 tog p.m. Sunday, 6 to 8 p.m. 

GOTHENBURG (Nya Varvet), 700 metres. Wednesday,7 to 8 p.m, 

BODEN, 2,500 metres. 6.0 to 7.0 p.m., Concert. 

ERMANY 


G : 
BERLIN (Koenigswusterhausen), LP, 2.370 metres (Sunday), 
10.40 am. to 11.45 a.m., Orchestral Concert. 4,000 metres, 
7 to 8 a.m., Music and Speech; 12.30 to 1.30 p.m., Music and 
Speech ; 5.0 to 5.30 p.m., News. 


3.30 to 9.45 p.m. (weekdays), 


EBERSWALDE, 2,930 metres. Daily, 1 to 2 p.m., Address and 
Concert; 6 to 7.30 p.m., Address and Concert; Thursday and 
Saturday, 7.20 p.m., Concert. 

BERLIN (Vox Haus), 400 metres. 11 a.m., Stock Exchange ; 
1.55 p.m., Time Signals; 5.40 to 7 pan., Concert; 7 to 8 p.m. 
(Sunday), Concert. 

BERLIN (Telefunken), 425 metres. -7.30 to 8 p.m. and 8.45 to 
9.30 p.m., Tests and Concert. 

B (Funkstunde A.G.), 726 metfes. 

FRANEFURT AM 460 metres. 7.30 to 10 p.m. Tests 


Gramophone records. 
LEIPZIG gig send Rundfunk A.G.), 450 metres. 
MUN (Die реши v ri in Bayern), 486 metres. 


VIENNA 600 metres. 
mim. e 


PRAGUE, PRG, 1,800 metres. 8 a.m., 12 a.m. and 4 p.m., 
Meteorological Bulletin and News; 4,500 metres, 10 a.m., 3 p.ni., 
and mir. Concert. 

Y (n 


KB ear Prague), 1,150 metres. 7.15 p.m. and 10 p.m., 


Concert and News. 


SWITZERLAND. 
GENEVA, 1,100 metres (Weekdays). At 3.15 and 8 p.m, 
Concert or Lecture. 
LAUSANNE, HB2, 780 metres. Daily, 9.15 p.m., Concert 
and Address. 
SPAIN. 


MADRID, PTT, 400 to 700 metres. 6 to 8 p.m., Tests. 
Iberica), 392 metres. Daily (except Thursdays 
and Sundays), 7 to 9 p.m. Thursdays and Sundays, ro to 12 p.m., 
Concerts. | 
MADRID, 1,800 metres. Irregular. 
CARTAGENA, EBX, 1,200 metres, 12.0 to 12.30 p.m., 5.0 to 
5.30 p.m., Lectures and Concerts. 


Y. 
ROME, ICD, 3,200 metres. Weekdays, 12 a.m. 1,500 metres, 
4 p.m. and 8.30 p.m., Tests, Gramophone Records. 


CORRESPONDENCE. 
G 2 ММ in Canada, 


To the Editor of THE WrRELESS WORLD AND 
RADIO REVIEW. 


SiR,—Just а line to let you know that I 
have succeeded in working with 2NM (Mr. С. 
Marcuse) when he was at Canadian 1BQ. 1 
distinctly recognised his “ fist and later con- 
nected with 1 BQ for the second time this week. 
We had a little chat and then 1 BQ tried ’phone. 
I could easily recognise old 2 NM's voice and 
caught а good deal of what he said though my 
receiver was only two valves at the time and QRN 


. was bad. 


W. Н. Burne. 
Sale, Cheshire. 
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1. АП questions are answered through the post. 
is published. - 2. Not more than four questions may be sent in at any one lime. 


coupon taken from the current issue. 


A selection of those of general interest 
} | 3. Every 
question should be accompanied by a postal order for 1/-, or 3/6 for four questions, and by a 


4. A free coupon appears in the first issue of each 


month, and if this is sent in together with coupons from the three previous issues, the 
reader is entitled to have one question answered free of charge. 


„A. H. S.“ (London, N.19) is using dull emitter 
valves in his receiver, and finds after making 
adjustments with the filament resistance that 
the set will not function properly. 

It is possible that the normal filament current 
required by the valve has been accidentally exceeded 
while making the adjustments with the filament 
resistance, and that the filament of the valve has 
been rendered temporarily inactive. The filament 
should be heated at the normal temperature for а 
short period with the Н.Т. battery disconnected. 
The valve will then function normally when the 
Н.Т. battery is again connected to the receiver. 
It is a good plan to insert a fixed resistance in series 
with the variable filament resistance. The value 
of this fixed resistance should be such that the 
current passed when the variable resistance is all 


out is not in excess of the filament current specified 


by the makers. 


e 
N. 71 * 


T 


Fig. 1. “DON BEER" (Southall). A single 
valve and crystal reflex receiver. 


" DON BEER” (Southall) asks for a circuit 
diagram of a simple and efficient single valve 
dual amplification receiver. 

The diagram is given in Fig. 1. The aerial and 
plate circuite are tuned by plug-in coils and variable 
condensers, the plug-in coils being mounted together 
in а two-coil holder in order to obtain reaction 
effects. The reaction coupling must be adjusted 
with caution in order to minimise as far as possible 
radiation due to oscillation of the receiver. 'The 
amplified H.F. currents in the anode circuit are 
rectified by means of & crystal receiver and passed 
through the primary winding of an intervalve 
transformer. The secondary winding of this 
transformer is connected between — L.T. and the 
lower end of the aerial coil. The low frequency 
voltage variations from the detector circuit are 
therefore impressed upon the grid of the valve 
and are again amplified, passing through the com- 
paratively low resistance of the anode coil to the 
telephones. It will be noticed that the negative 
side of the L.T. battery is earthed, as it is found 
that this connection often gives greater stability. 
The capacity of the condenser C, should be found by 
trial, as it often has a critical value. Capacities 
between 0-0001 and 0-005 may be tried. The 
earth wire may be taken from the lower end of 
the A.T.I. if desired. 

“ R.A.A.” (Manchester) asks (1) How to pre- 
vent howling in a two-valve L.F. amplifier, 
and (2) How to determine the grid bias 
necessary for each L.F. valve. 

(1) In order to prevent howling. а large condenser 
should be connected across the H.T. battery, and 
fixed resistances of about 1 megohm should be 
connected across the secondary windings of the 
transformers. The grids of the L.F. valves should 
be connected to O.S. and the I.S. side of the secondary 
windings should be connected to — L.T. through 
the grid cells. The effect of reversing each of 
the primary windings should then be tried. (2) The 
correct grid bias required by each valve could be 
determined by reference to the characteristic curve 
of the valve, but it is generally better in practice 
to find the number ог cells by trial. 
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" F.D.C." (Plymouth) has difficulty in pre- 
venting self-oscillation in his receiver and 
asks how this trouble may be eliminated. 

We recommend that you first of all try the 
effect of reversing the reaction coil connections, 
and if this is not effective, it would seem to indicate 
that the reaction coil is too large. It is also possible 
that the oscillation is being caused by stray coupling 
between the aerial and anode coils. These coi 
should be mounted at right angles and should be 
spaced as far apart as possible. The wiring of the 
receiver should be arranged во that the grid and 
plate leads are well separated and as short and 
direct as possible. 


A. C. S.“ (London, W.13) has fitted a potentio- 
meter in a receiver using dull-emitter valves, 
and finds that the effect of adjusting the 
potentiometer slider is very small. 

If the dull emitter valves which you are using 
require а filament voltage of only two volts, it is 
possible that the potential available from the 
potentiometer may not be sufficient to provide 
an adequate control of the H.F. valve grids. 
Under these conditions it will be necessary to 
connect one or more grid cells in the lead from the 
potentiometer slider. 


Fig. 2. A. W. T.“ (Huddersfield). 


THE WIRELESS WORLD AND RADIO REVIEW 


May 28, 1924 


the case of the L.F. valves. The aerial tuning 
condenser is provided with a series parallel 
switch. 


C. J. F.“ (Northwood) asks questions about 
the adjustment of a Weston relay. 

The amplitude of movement which the coil is 
allowed at present is excessive, and the contacts 
should be screwed in towards each other until they 
are about | millimetre apart. The damping which 
you observe in the movement of the coil is not due 
to friction of the bearings, but to eddy currente 
induced in the metal former upon which the coil is 
wound. This former is designed so that its resistance 
renders the instrument ''dead-beat." The only 
method of eliminating this damping would be to 
rewind the moving coil on a non-conducting former 
but owing to the very small clearance allowed in 
this instrument, the work could probably be done 
only by a professional instrument maker. 


" W.M." (Chesterfield) is using a four-valve 


receiver (1-v-2) with which he would like to 
operate a loud speaker, but is able to receive 
only with the use of telephones. 

The combination of valves which you are using 
at present should give the results which you require. 
One stage of H.F. amplification is usually sufficient 


A four-valve receiver employing transformer coupling between the HP 


and detector valves, and transformer coupled note magnifiers. 


" A.W.T." (Huddersfield) asks for a diagram 
of a four-valve receiver (1-V-2) in which the 
H.F. and detector valves are transformer 
coupled. 

The diagram is given in Fig. 2. Switches are 
provided to control the number of L.F. valves in 
use. As no provision is made for switching the 
H.F. valve in your circuit, it will not be necessary 
to provide а reversing switch for the reaction coil. 
The grids of the H.F. and detector valves are 
controlled by means of a potentiometer, while а 
suitable negative bias is provided by grid cells in 


to bring in all the B.B.C. stations when used in 
conjunction with a good outdoor aerial and the 
fact that you are able to receive these stations on 
telephones is a sufficient indication that no further 
stages of Н.К. amplification are necessary. We 
recommend that you pay particular attention to the 
low frequency valves. It seems Le that you 
would be able to improve signal strength by in- 
creasing the Н.Т. voltage to these valves, at the 
same time applying a suitable negative bias to the 
grid. A power valve of the L. S. 3 ог 1.8.5 type 
might be used in the last L.F. stage. 


í 
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M. B. Sleeper's 


Popular Publications 


PRICE 1/6 EACH 
Postage 3d. extra. ` 


These inexpensive books contain a 
wealth of wireless information 
difficult to obtain from any other 
source. They answer thousands of 
questions in a language so simple 
that the novice an casily under- 
stand. 


(1) " Construction of Radiophone and Telegraph 
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THE QUESTION OF THE H.T. BATTERY. 


By THE EDITOR. 


E never anticipated that the necessity would arise for devoting an editorial 

page to a discussion of the subject which we now have in mind, but so much 

is being published in other journals at the moment on the subject of dispensing 

with the separate battery for providing plate potential in wireless receiving 
circuits that we feel it is necessary to comment on the matter even at the risk of it being 
suggested that we are offering an insult to the intelligence of our readers. 

One would have thought that any wireless journal which can claim to be conducted 
by a technical staff would either have refused to recognise in the proposition a subject of 
sufficient importance to warrant devoting space and consideration to it, or that at the most 
the subject would have been referred to as an experiment to be tried out then dismissed. 

Still less would we have expected to see a kind of rivalry set up between journals in 
an effort to present to their readers ideas which some of the authors at any rate have been 
compelled to discredit from the point of view of efficiency, even whilst their policy appears 
to be to encourage the reader to adopt them, as is evidenced by articles describing the 
construction of permanent receivers embodying these principles. 

Although our daily post-bag is largely composed of technical questions, yet so far we 
have not received one single enquiry with regard to dispensing with H.T. batteries. So 
much then for the importance which the amateur attaches to the matter, 

However, for the benefit of those who may be comparatively new to wireless or who 
are likely to be questioned by others on this subject, we propose to deal with the matter 
briefly and present points of view which may or may not be new to our readers, depending 
upon the extent and duration of their acquaintance with wireless. 

As touching on the novelty of the idea, without going outside the columns of The 
Wireless World and Radio Review,and taking only one reference to a practical circuit, we;refer 
the reader to the issue of August I5th, 1923, wherein a practical receiver was described 
under the title of An Armstrong Super Receiver—Operated with Two Dry Cells." Editorial 
comment on this article stated ‘‘ The author having thoroughly mastered the operation of 
the Armstrong super, proceeds to make the outfit easily portable by abandoning heavy 
accumulators and high voltage H.T. battery and substituting two dry cells." For further 
information the reader is referred to that issue, though before passing on we may quote one 

aragraph from the text :— 

So I contend that if fair results can be obtained under conditions which more 
nearly approach those met with when using an ordinary regenerative receiver, success 
is more likely to be assured later when higher voltages, and perhaps more correct 
operating conditions, are used, 

We have yet to see published, in spite of the new claims made, a single-valve circuit 
which, employing only two dry cells as distinct from batteries of cells, will give this performance, 
yet those who care to refer back to that issue will see that no extraordinary claims were made 
for the arrangement. It was not described as a new invention, nor did the fact that the 
valve operated and gave this satisfactory performance with so small a potential on the 
plate, arouse any special interest amongst the editorial staff. It was recognised that no new 
principle was involved. Sets were constructed by our readers to the details given and in not 
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a few instances they took the trouble to write expressing their satisfaction with results 
obtained. 

In reviewing this subject, the point which must not be lost sight of is the fact that with 
extremely limited plate potential results can be obtained even though the potential is not 
more than that which can be derived from the filament heating battery, but in proportion 
as the source of this potential 1s reduced, so the ability of the valve to function as an amplifier 
is reduced and whilst the arrangement may present some possibilities as a H.F. amplifier 
or amplifier of very weak signals, its value is at a discount the moment it becomes a question 
of amplifying strong signals or attempting to operate any but the most sensitive types of 
electro-magnetic apparatus. 

From the point of view of economy too, the question calls for even less consideration 
and dismisses in our opinion once and for all the value of such an arrangement from a prac- 
tical point of view. 

The cost of the high tension battery with the ordinary receiving set can be put down 
as at the outside ros. for six months in exchange for which you get weaker signals and inability 
to operate a loud speaker, apart altogether from considerations of distortion which will occur 
due to operating the valve on an unsuitable portion of its characteristic curve. 

If it is a question of the use of a 4-electrode valve in place of a 3-electrode, then it is 
universally recognised that by a rearrangement of the circuit, a 4-electrode valve will give 
greater amplification than a 3-electrode ; that in fact is the purpose for which the second 
grid was introduced. 

It may be mentioned that a commercial receiver designed for shipboard use employing 
a single four-electrode valve is claimed to give an amplification equal to three ordinary 
valves. Those who care to study the question of the employment of four-electrode valves 
in receiving circuits may be referred to an article by Dr. С. W. O. Howe appearing in Radio 
Review, Vol. II, No. 7, July, 1921, wherein the effect of various potentials applied to the 
grids is discussed. 

Finally, lest anyone may suggest that we are biased in our views, we append hereto the 
opinions of eminent authorities on this subject. 


—— 4A 


Senatore G. Marconi, G.C.V.O., LL.D., 
D.Sc. 


In my opinion there is no novelty in the 
proposal to dispense with the separate plate 
battery in thermionic valve receiving circuits. 
That results can be obtained with a minimum 
of plate potential has long been known to 
wireless engineers; but since the valve, 
working under such conditions, is a com- 
paratively inefficient instrument, these 
circuits do not call for serious consideration. 


ОЖ 


Dr. J. А. Fleming, F.R.S. 


Although I should be extremely sorry 
to write anything which might appear to be 
unappreciative of valveinvention, or to throw 
cold water on possible improvements, yet 
It is sometimes necessary to utter a word of 


warning against a too hasty enthusiasm 
with respect to inventions hailed as revolu- 
tionising. We all know only too well the 
trouble with regard to the Н.Т. battery in 
valve receivers. It is a continual expense 
and bother, and any invention which did 
remove the necessity for it, whilst retaining 
present efficiency, would be indeed a boon. 

It 1s essential, however, to bear in mind 
that the function of the H.T. or plate 
battery is to supply the power which the 
valve controls, and that without this source 
of power there could be no amplification or 
relay action but merely rectification of the 
small power drawn from the aerial. It is 
this relay action of the valve or of valves in 
cascade which creates the modern ultra- 
sensitive receiver. Hence, if it is proposed 
to get rid of the H.T. battery and to employ 
some type of transformer or other device to 
keep the valve anode at a high positive 
potential we should at once ask, whence 
comes the power for amplification? Is it 
drawn from the filament battery and if not, 
where from ? Apart from this relay action 
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the three-electrode valve is no better than 
a simple two-electrode or rectifying valve 
and there can be no real magnification of 
signal-making power. 


__ 4 
Dr. E. V. Appleton, М.А. 


I cannot see that so-called “ High tension- 
less Receivers " embody any new principle. 
The use of the filament volts drop to provide 
the anode potential for a receiving valve (no 
separate anode battery being required) is well 
known and has been described at least once 
before (“ Periodic Trigger Reception,” Apple- 
ton and Thompson, Journ. I.E.F., Vol. 62, 
No. 326, February, 1924).* Similarly, the 
recognition of the action of the second grid 
in tetrode valves in reducing the anode 
voltage necessary for correct functioning 
is as old as the tetrode valve itself. 

It should be pointed out that the lower 
the filament voltage on a valve the more 
difficult it is to work without separate 
anode battery, so that, with the low voltage 
dull-emitter valves used by many listeners, 
such working will be very difficult, if not 
impossible. In any case it is obvious that 


* The following is an extract from ©“ Periodic 
Trigger Reception," Appleton and Thompson, 
Journal I. E. E., Vol. 62, No. 326, February, 1924. 

As a matter of practical interest, and in view of 
the fact that the signals hitherto received had been 
excessively loud, the system was tried with low 
values of anode voltage on the oscillator triode. 
With the anode connected to the positive end of 
the filament battery and the anode battery omitted, 
weak signals were received with the grid at about 
— 1:7 volts. With a further 2 volts on the anode 
the '' backlash " region was about 0°3 volt. but it 
waa found that in the middle of this region a small 
self-oscillation started, there being a further sudden 
increase of amplitude when the positive end of the 
region was reached. This necessitated the moving 
of the working point to the left of the centre of the 
backlash region, otherwise the signal was heard as 
a heterodyne whistle interrupted at the quenching 
frequency. In certain cases a state of absolute 
silence occurred at resonance, most probably due 
to the forcing of the feeble receiver oscillations by 
the incoming signal.¢ With the same connections 
and the anode at + 6 volts a nice loud signal was 
obtained and the effects enumerated above ceased 
to give trouble.” 


+ APPLETON: The Automatic Synchronisation 
of Triode Oscillators,” Proceedings of the Cambridge 
Philosophical Society, 1922, vol. 21, p. 231. 
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the result, particularly from the point of 
view of amplification, cannot possibly be 
as good as when a small separate anode 
battery is used. 

It is unfortunate that the science of wire- 
less should be so often the subject of sensa- 
tional newspaper reporting as has, I believe, 
been the case in connection with this circuit. 
No other science suffers to the same extent 
in this respect. In most cases the word 
invention applies more appropriately 
to the extravagant claims made in connection 
with the device than to the device itself. 


LV, As Lu. 


Dr. R. L. Smith-Rose. 

Like most wireless ''novelties " which 
occasionally get boomed in the press, the 
double-grid valve and the use of either this 
or the usual single-grid valve with only a 
6-volt anode potential, do not come as news 
to the experienced wireless worker. In the 
way of double-grid valves one is reminded 
of the introduction of these on the continent 
some years ago, and the devices with 
elaborate names described in American 
journals, while even a triple-grid was pro- 
posed, and its theory worked some five 
years ago. Used under the correct con- 
ditions these valves possibly give a factor of 
operation which is sufficient to compensate 
for the somewhat more complicated circuit 
arrangements, but in view of the demand 
for the reduction of the H,T. battery it is 
interesting to point out that one prominent 
make of four-electrode valve in this country 
is specified to require an anode potential of 
from 24 to 100 volts. 

[n common with the writer, many workers 
must have used for several years thermionic 
valve apparatus with no anode potential 
other than that supplied by the filament 
battery, this being a convenient arrangement 
for certain work where only a small output 
is required. One outcome of this arrange- 
ment has been that the full advantage of 
the dull-emitter type of valve has not been 
realised since the 6-volt accumulator has 
usually been retained in order to supply the 
anode potential, although less than 2 volts 
are required for the filament supply. It is 
desirable, however, to realise the limitations 
of such circuit arrangements, and as а 
particular example, the case of an audio- 
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frequency amplifier with no H.T. supply 
may be discussed. Recent progress in such 
amplifiers has been in the direction of high 
amplification and ample power output with 
uniformity of these factors over the whole 
range of audible frequencies. To attain 
this end it is now accepted practice to employ 
a much greater H.T. voltage than is necessary 
for the mere operation of the valve as an 
amplifier. In enthusiasm over the present 
novelty there is danger of taking a retro- 


grade step in this respect, and the result . 


may do much damage to the reputation of 
wireless broadcast and general reception. 

While one cannot prophesy how the future 
design of valves will affect the result, it is 
at present extremely difficult to satisfy the 
conditions for really efficient amplification 
with a total battery E.M.F. of six volts. 
If the grid of a valve be given a positive 
potential of six volts, the anode must be 
at a lower potential, since even 120 ohm 
telephones will drop an appreciable fraction 
of a volt, and 4,000 ohm telephones will 
reduce the anode potential to about three 
volts. In such a case the characteristic 
of anode-volts against anode-current is 
very curved at the operating point, and 
incidentally the curve is concave instead of 
as usual, convex to the anode-voltage axis. 
This curvature of the characteristic will 
give rise to amplitude distortion in receiving 
speech. It is next evident that if a steady 
negative potential be given to the second 
grid, the effect of the positive potential of 
the first grid will be partially neutralised. 
Unless, however, a negative potential of 
at least two volts can be given to the grid 
to which the alternating potentials are 
applied, the operation of the previous inter- 
valve transformer will be seriously impaired 
and distortion will also arise due to the 
asymmetrical conductivity of the grid- 
filament path. It is obvious, of course, 
that the resistance-capacity coupling, with 
all the perfection claimed for it, cannot be 
used, for with a steady E. M. F. of only six 
volts it is impossible to pass a milliampere 
or so through an anode resistance of the 
order of 50,000 ohms. 

Concerning the amplification obtainable, 
one valve whose static characteristics were 
studied under these “© H.-T.-less conditions, 
gave a voltage factor of 2:3, whereas the 
corresponding figure for an R-type valve 
used under the correct conditions is between 
8 and 1o. The effective internal impedance 
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of the anode-filament path of the valve, 
however, was only 14, ooo ohms, a value 
which is advantageously lower than that 
for an ordinary " К” valve (25,000-40,000 
ohms). Unless, therefore, valves can be 
arranged to give a greater amplification 
than the above, it will be necessary to use 
more stages to obtain a satisfactory overall 
amplification, and the elimination of the 
H.T. battery will then be a doubtful 
economy. 

It is hoped that this brief discussion will 
be of some use in enabling experimenters to 
decide whether and in what circumstances 
it is desirable to use these arrangements 
for amplification purposes. The writer would 
finally like to suggest that those in a position 
to do so should make quantitative measure- 
ments, as he is firmly convinced that the 
present use of purely subjective observations 
as a basis for discussing the relative merits 
of apparatus is responsible for much existing 
confusion, and for a great deal of disappoint- 
ment on the part of the less experienced 
experimenter. 


Philip R. Coursey, 
A.M.I.E.E. 


In the early days of wireless discovery 
thermionic valves were used as simple 
rectifiers without any external source of 
“ high-tension," and this being so a valve 
receiver without H.T. is no startling novelty. 
The modern three-electrode valve, however, 
when used as an amplifier operates in a 
very different manner, as its output energy 
must necessarily be derived from some source, 
which ordinarily is the H.T. battery— 
and hence, unless some alternative source 
is provided, it is unreasonable to expect the 
same output of signal energy in the plate 
circuit. This other source can be the 
filament accumulator, provided that the 
valve is so constructed as to have a very 
low impedance, and consequently to draw a 
larger current at a small voltage їп place 
of the usual milliampere or so at say 60 
volts. One cannot obtain signal energy in 
the telephones from nowhere, and it is 
consequently unreasonable to expect to do so. 


B.Sc., F.Inst.P., 
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Back view showing arrangement of parts, of amplifier, wiring, and connection strip. 


PUSH-PULL SPEECH 


AMPLIFIER. 


A special transformer coupled speech frequency amplifier designed to eliminate 
distortion, and employing ordinary receiving valves, 


By W. JAMES. 


T is not always an easy matter to obtain 
distortionless speech frequency amplifi- 
cation. We may distinguish between 
amplitude and frequency distortion. 
The operation of the amplifier may be 
considered to be determined by (т) the 
valve, (2) the coupling, and (3) the operating 
characteristics of the valve and coupling. 
(т) Study of a valve's static characteristic 
curves show (a) the relation between grid 
potential and anode current is not linear; 
(b) current flows in the grid circuit when the 
grid becomes positive; (c) for each value 
of anode voltage there is one value of grid 
potential which fixes the operating point 
at the centre of the grid-anode character- 
istic; (d) there is a limit to the voltage 


which may be applied usefully to the grid 
circuit. 

(a) The grid voltage-anode current charac- 
teristic may be straightened out for a portion 
of its range by the use of a suitable impedance 
in the anode circuit. The value of the 
impedance required depends principally upon 
the impedance of the valve. 

When resistance capacity coupling is 
employed, the characteristic may be made 
straight over a considerable portion of its 
range if the coupling resistance has a value 
two or three times the impedance of the 
valve. With choke or transformer coupling 
the impedance connected in the anode 
circuit should have a value of two or three 
times the impedance of the valve at the 


* 
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lowest frequencies contained in the signal 
to be amplified. 

(b Grid current may be prevented by 
providing the grid with a negative bias of 


INPUT 
90000 
СР 


Fig. 1. Schematic connections of amplifier without the jacks. 
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(in the last stage certainly) valves taking an 
anode current of, say, 8 to ro milliamperes 
when the grid bias is about 5 volts negative* 

(2) We may employ (a) resistance capacity ; 


нт 4 


= 1т $ 


When the amplifier is connected to а 


crystal receiver, one input terminal should be connected to — L.T. and earth. With some transformers 
the quality may be improved by connecting grid leaks of about 0-5 megohm across the secondary 
windings as shown in dotted lines. 


such magnitude that the grid cannot become 
positive during any portion of a signal. 

(c) Adjustment of the grid bias should be 
followed by an adjustment of anode voltage. 
If the normal grid voltage fixes the operating 
point to the left of the centre of the grid 
potential-anode current characteristic, the 
negative peaks of the signal may be cut off. 
The normal anode current is also less than 
it should be. If, on the other hand, the anode 
voltage is higher than a certain value, the 
positive peaks of the grid voltage produce 
no effect on the anode current, and the normal 
anode current is too high. 

It is most important that the value of the 
anode voltage is so chosen that the operating 
point is fixed at the centre of the straight 
portion of the characteristic. With this 
adjustment the best use is made of the valve 
and anode battery. 

(d) The maximum signal voltage which 
can be applied usefully to the grid circuit is 
that which employs the whole of the straight 
portion of the grid voltage-anode current 
characteristic. Some types of receiving 
valve are easily overloaded. 

If good volume from a loud speaker is 
required, it is usually necessary to employ 


(b) choke capacity, or (c) transformer inter- 
valve coupling. | 

(а) and (b) A resistance capacity or a 
choke capacity coupled amplifier may be 


А 
mé 
P d ` 
/ * 


Fig. 2. 


constructed to give good quality, but they 
are uneconomical, and therefore not suitable 
for the majority of amateurs. 


è For example, the B. T. H. B4" valve, or the 
M.O. *D.E.5" valve. 
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Fig. 3. Front view of amplifier. 1, filament resistance of valve V,; 2, filament resistance of 
valves V, and /,; 3, Elwell jack. type S. C.; 4, Elwell jack, type S.F. 


To secure an amplification per stage 
which is a reasonable proportion of the 
voltage amplification factor of the valve 
(and to straighten the characteristic curve) 
it is necessary with resistance coupling to 


ehe 


te. % 6р6 


2 P he 2 76 


use a value of anode resistance two or three 
times the impedance of the valve, and with 
choke coupling to employ a choke whose 
impedance at the lowest speech frequencies 
is about two or three times that of the valve. 


pull 


1 
| , - 


r 


Fig. 4. Lay-out of front panel, one-third full size. 
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(c) With transformer intervalve coupling, 
the voltage set up in the anode circuit may 
be stepped up and applied to the grid of the 
next valve. There is a limit to the voltage 
step-up obtainable, due to the difficulties in 
the construction of suitable transformers, 
but the efficiency of a transformer-coupled 
stage of amplification may with careful 
design approach three times that obtainable 
when resistance or choke couplings are 
used. 


- 
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It is more difficult to design a transformer- 
coupled speech amplifier, because the primary 
winding of the transformer is required to 
have approximately the same characteristics 
as the choke in a choke-coupled amplifier, 
and to obtain a step-up which is worth 
while, a ratio of secondary to primary turns 
of 2-4 to r is usuall employed. The 
inductance of the windings depends upon the 
number of turns of wire and the dimensions 
and quality of the iron core. If a small 


Fig. 5. " View looking down on amplifier. T. Pye” No. 1 intervalve transformer. T, Special Pye trans- 
former with centre tap on secondary winding; T, special Pye transformer with centre tap on primary 
winding and secondary winding wound to suit a high resistance loud. speaker. 


(3) To prevent frequency distortion, the 
constants of the apparatus employed as 
the intervalve coupling should be designed 
so that the total impedance of the anode 
circuit is constant for all speech frequencies. 

A resistance-coupled amplifier which will 
amplify without distortion may easily be 
arranged. With choke coupling a flat 
frequency characteristic may be obtained 
by carefully designing the winding to prevent 
the choke having a resonance frequency 
within the band of speech frequencies. 


core is employed, a Jarge number of turns 
are required in the winding, resulting in a 
transformer having a large internal capacity, 
with the core working at a high flux density. 
A good transformer should therefore have 
a good quality core of ample dimensions 
and a large number of turns. 
Unfortunately a number of transformers on 
the market are unsuitable for use in a speech 
amplifier, because they are constructed with 
too little iron and too few turns of wire. 
Also, special (power) valves are expensive, 
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and require an anode battery of large 
capacity. Many prefer to employ the same 
type of valve throughout the receiver, in 
order that a common filament battery may 
be used. One would therefore expect to 
find frequency and amplitude distortion as 
the result of using poor transformers and 
valves of small capacity. We may, however, 
use a special arrangement of transformers 
and valves as shown in Fig. т. 

The crystal or valve detector of the re- 
ceiver is connected to the terminals of the 
primary winding of transformer T, (marked 
" input,") and the secondary winding of T, 
is joined between the grid and the negative 


Mayo 
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of T4 is designed to work with a high resist- 
ance loud speaker. 

It will be seen that the secondary voltage 
of transformer T, is divided between two. 
valves, V, and Уз, and therefore these valves 
need not be so large as would be neces- 
sary if the total voltage of the secondary 
was applied to a single valve. 

Referring to transformer Ту, the normal 
anode current of V, flows from the anode 
battery through the top half of the trans- 
former, and the current for V,, flows through 
the bottom half. The two currents are in 
opposite directions, hence the resultant 
magnetic field due to the current flowing 


1 


Fig. 6. Lay-out of components mounted on the baseboard, one-third full size. 


terminal of the grid bias battery.  Trans- 
formers T, and T, are specially constructed, 
T, having a centre tap оп the secondary and 
Т» a centre tap on the primary winding. 
The output from valve V, passes through 
the primary winding of transformer T, and 
sets up voltages in the secondary, the outer 
ends of which are connected to the grids of 
valves V, and Уу, and the mid-point to the 
negative terminal of the grid bias battery. 
The anodes of valves V4 and V, are joined 
to opposite ends of the primary winding of 
transformer T,, and positive H.T. is connected 
to the centre point. The secondary winding 


through the primary winding is zero. When 
a voltage is set up in the secondary winding 
of T,, the voltage of the grid of valve V, is, 
say, reduced while the voltage of the grid 
of Vallis increased; thus, the anode current 
through V, is reduced, while the current 
through V4 is increased. The two currents 
therefore combine to produce a current in 
the secondary winding which flows through 
the loud-speaker. When two valves and 
transformers are coupled in this mannér, 
the arrangement is called a  push-pull 
amplifier. 

The way in which distortion due to a low 
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impedance output circuit is prevented may 
be shown with the aid of Fig. 2. If a sine 
wave voltage is applied to the grid circuit of 
-Və Vs, the output current in V, is distorted. 
It may have the shape of curve AA,. In 
passing through the transformer it is resolved 
into the fundamental BB, and the harmonic 
CC,. The output current from V4 which 
flows in the other half of the primarv winding 
is the same as that of V,, but since the grid 
potentials are 180? out of phase, the currents 
B,B, are 180? out of phase, while the har- 
monics C,C, are in phase. The anode currents 
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connected to valve V,, and (2) is connected 
to valves V, and V,; (3) and (4) are Elwell 
jacks, types S.C. and S.F. When the plug 
joined to the loud speaker is put into jack 3, 
the loud speaker is connected in the anode 
circuit of Vi, in place of the primary winding 
of T,, and the filament circuit of valves V, 
and V, is broken by the upper springs of 
jack 4. Inserting the plug in jack 4 connects 
all the filament circuits and joins the loud 
speaker across the secondary winding of T,. 

The filament resistance to be employed 
depends on the type of valves used in the 


Fig. 7. Wiring diagram. The panel, baseboard and connection strip are drawn as though they lie in the 
same plane, one-third full size. 


B,B, therefore combine, while the harmonic 
currents C C, act in opposition and neutralise 
each other.* 

The speech amplifier described below has 
three valves and three transformers, giving 
one stage of ordinary amplification and one 
stage push-pull. Fig. 3 is a front view of the 
amplifier. The filament resistance (т) is 


* See The Thermionic Vacuum Tube, by 
H. J. Van der Bijl. 


amplifier. А 4 ohm resistance (such as the 
Igranic resistance in the amplifier described) 
is suitable for use with valves requiring a 
6-volt battery. For example, the M.O., 
R.5, D.E.5, or B.T.H. B4. 

The arrangement of the components on 
the front panel is shown in Fig. 4, which is 
one-third full size. An ebonite panel 12 x 
74 X } in. was used. 

Fig. 5 is a view looking on the amplifier 
from above. Т, is a Pye No. т intervalve 


— 
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transformer. Transformer T, has a centre 
tap on the secondary winding, and T, has 
a centre tap on the primary winding. Trans- 
formers T, and Т, were kindly made up for 
me by Messrs. W. С. Pye & Co., Granta 
Works, Montague Road, Cambridge, and 
they will supply sets of transformers to 
readers who may require them, at about the 
price of ordinary transformers. 

The transformers, valve holders, 4}-volt 
grid bias battery and connection strip are 
secured to a wooden baseboard as indicated 
in Fig. 6, which shows the position of the 
parts. 

It was found convenient to wire the com- 
ponents on the baseboard first, with the 
front panel removed. The remaining con- 
nections to the jacks, filament resistances 
and input terminals are easily wired when 
the panel is screwed to the baseboard. The 
wiring is particularly simple, as shown in 
Fig. 7. 

The amplifier is connected to a crystal 
detector by connecting the input terminals 
of the amplifier with the telephone terminals 
of the crystal detector. It will be found an 
advantage to earth the negative terminal 
of the accumulator, as shown by the dotted 
connection between one input terminal and 
the accumulator in Fig. т. If a valve detector 
is used, the input terminals of the amplifier 
are connected to the telephone terminals 
of the valve detector. А common low 
tension battery may be used, but it is 
advisable to employ a separate anode 
battery for the amplifier. If D.E.3 (60mA) 
valves are employed, an H.T. voltage of 
go to 100 is satisfactory when the grid bias 
is obtained from three dry cells. With 
valves of the R.5 type, the anode voltage 
may be increased to 120. Valves V, and V, 
should of course be as nearly alike as possible, 
although I have not found it necessary to 
specially select these valves; provided they 
are of the same type, results are satisfactory. 

If transformers of a different type to 
those employed in the amplifier described 
are used, it may be found necessary to 
shunt the secondary windings with grid 
leaks of about 0:5 megohms, to reduce 
resonance effects and improve the quality, 
and to connect one side of the loud speaker 
with the filament battery, as indicated in 
Fig. I. 

The volume obtained from the amplifier 
is considerably more than that obtainable 
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from an ordinary two-valve amplifier, and 
the quality is very good indeed. The amplifi- 
cation is not quite so much as one would 
obtain from a well designed three-valve 
transformer coupled amplifier of the ordinary 
type. However, with the push-pull amplifier 
one may employ smaller and therefore less 
expensive valves, and it will be found that the 
quality is excellent. In addition, since the 
loud speaker is connected to the secondary 
winding of a transformer, there is no need 
to employ a filter circuit for the purpose of 
preventing the normal anode current passing 
through the loud speaker. 

А few firms in this country, and in America, 
supply receivers which contain a push-pull 
amplifier. 


A NEW VALVE HOLDER. 


A valve holder of new design which has many 
unique merita has recently been placed on the 
market by the Athol Engineering Company of 
Manchester. 

A special claim is that it posseeses very low 
distributed capacity and extremely high insulation 
resistance, which is only to be expected as the body 
of the holder is constructed írom high grade 
electrical porcelain. 

The four sockets are suspended in holes by | 
screws which are also used for making connection. 
It may be mounted on a non-insulating base by a 
single screw fixing and for this purpose a 4 BA 
screw is run right through the centre. 

An interesting feature is that the sockets can be 
removed from the porcelain mounting piece and 
remounted facing in the reverse direction, which 
in view of the fact that the fixing screws are not 
centrally placed, will cause the sockets to protrude 
some } in. above the porcelain. When assembled 
in this manner it may be mounted on the underside 
of an instrument panel, so that the brass sockets 
come flush with the ebonite top, passing through 
clearance holes in the ebonite. 

Other suggested methods of mounting include 
the fitting of brass brackets on to the panel and 


arranging for them to engage into one or opposite 
screws which are provided for the purpuse of making 
connection. 

The valve holder is particularly well constructed 
and its price is moderate, and we have no hesitation 
in recommending it to our readers. 
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CRYSTAL DETECTORS IN THEORY AND PRACTICE—III 


THE CHEMISTRY AND MINERALOGY OF 
CRYSTALS. 


By JAMES STRACHAN, F. Inst. P. 


HE electrical conductivity of the 

“earth” depends mainly upon 

its water or moisture content. 

More than three-fourths of the 
mineral matter composing the earth’s crust 
is of a non-conducting or very badly con- 
ducting nature. The main rock masses of 
mountains and lower strata are silicates and 
carbonates, both of which are good insulators, 
their degree of conductivity being measured 
largely by their porosity and water content. 
We may regard the earth’s crust then as 
composed largely of insulating substances 
rendered conductive on its surface and to 
some depth by meteoric waters. In addition 
to the latter, however, we have many 
underground streams of water and lodes of 
metalliferous ores, which, associated together, 
probably form a network of underground 
conductors. : 

А crystal, to be a good rectifier, must 
conduct electricity to some extent and it is 
from this comparatively limited field of 
metallic ores that we have taken our crystals 
for detectors. Further it is found that of 
many hundreds of mineral species containing 
metals, comparatively few possess the neces- 
sary properties of conduction and rectifi- 
cation. 

The silicates, carbonates, halides and 
phosphates of the common metals are useless 
for this purpose. The majority of the 
crystalline oxides conduct only in very thin 
flms and the number of oxide crystal 
rectifiers is few. The substances from which 
we have made our most efficient crystal 
rectifiers are those which resemble the 
metals themselves in physical and electrical 
properties. The largest class of substances of 
this nature is the sulphides, t.e., compounds 
of metals with sulphur, but even in this 
class the number of rectifiers is few, although 


more numerous than in the case of the 
oxides. In addition to the minerals occurring 
in nature we must also consider synthetic or 
artificial minerals, and chemical compounds 
and elements produced in the laboratory 
from mineral sources. I have already indi- 
cated that among the numerous metallic 
minerals and crystals that conduct electricity 
we may trace a gradual sequence from 
compounds possessing true metallic conduc- 
tion without rectification to others having a 
higher electrical resistance and possessing 
good powers of rectification. Between the 


.two extremes we find crystals which require 


an applied potential to function properly, 
when some of them become fairly efficient 
rectifiers and others behave so indifferently 
as to be of theoretical interest only. In such 
cases the applied direct current potential 
may be anything from 2 to 20 or more volts 
according to the resistance of the substance. 
r. Table I gives three typical examples of 
compounds which gave metallic conduction 
without rectification (audible in telephones) 
to H.F. oscillations. 


TABLE I. 


| 


Formula. Chemical Nomen- 


clature. 


Mineral 
Species. | 


| 


Nickel arsenide. 
Silver antimonide. 
Nickel antimonide. 


Niccolite .. | Ni As. 


Dyscrasite | Ag, Sb. 
Breithaup- | Ni Sb. 
tite. | 
| 


The minerals contained in Table II are 
typical examples of crystals which even with 
very strong oscillations gave no sign of 
rectification until an applied D.C. potential 
was employed. The degree of contact was 
extremely sensitive and the slightest move- 
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ment gave metallic conduction. Reception, 
at best, weak. 
TABLE II. 
Mineral Formula.' | Chemical Nomen- 
Species. | clature, etc. 
ee ече шш 
Pyrrotite.. | Fe, S, EI | Iron Sulphide (mag. 
| netic pyrites). 
Gersdorffite Ni As-Ni 8, Nickel arsenide- 
| sulphide (nickel 
glance). 
Smaltite .. Co As, — 
Bismuthi- Bi, S, "m Bismuth В. 


піќе. | 


In Table III we come to a more numerous 
class of minerals which under strong oscilla- 
tions gave faint rectification which was very 
much improved by the use of an applied 
D.C. potential, when reception became fairly 
clear but rather weak. 


TABLE III. 


Mineral | Formula. | Chemical Nomen- 
Species. | clature, etc. 


* 


Sulphide of copper 
and antimony. 
Cu, Fe S, .. | Sulphide of copper 


| 
roa 4 Cu,S-Sb,S, 
| and iron. 
| 
| 


Bornite 


Franklinite | (FeMnZn)0- Oxide of iron man- 
(ЕеМп),0, ganese and zinc. 
Mispickel.. Fe As 8 Iron sulpharsenide. 


Manganite | Mn,0,-H,0 | Hydrated oxides of 
manganese. 

| Hydrated oxidee of 

| manganese. 

Pyrolusite | MnO, > .. ; Manganese dioxide. 

Grünlingite ' Bi, Te S, .. Bismuth sulphide 

|! and telluride. 

| 


Psilomelane Mn,0,-H,0 


Following on the above, the next group of 


crystals (Table IV) gave faint but clear 
reception under strong oscillations and with 
an applied potential reception was quite 
good. As with the foregoing minerals, the 
degree of contact required very fine adjust- 
ment, a very slight pressure giving rise to 
metallic conduction. This group comprises 
useful rectifiers when used with an applied 
D.C. potential. 

The next group (Table V) comprises a much 
more useful series, all of which gave good re- 
ception under strong oscillations without an 
applied potential. Silicon, carborundum and 
tellurium, which do not occur in nature, are 
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TABLE IV. 


"Mineral Formula. | Chemical Nomen- 


Species. clature, eto. 


prd — ——— 


Molybdenite Mo 8, 
FeO-TiO, .. 
Еө O 

iron. 


Copper Cu, S- Fe, S, | Sulphide of copper 
Pyrites. and iron. 

Graphite.. | C .. | Carbon. 

Stromeye- , Cu, S- Aga S | Sulphide of copper 
rite. | | and silver. 

Covellite .. 

Tennantite 


Molybdenum sul- 
phide. 

Oxide of iron and 
titanium. 
Magnetic oxide of 


Ilmenite .. 


Magnetite 


Cu 8 | Sulphide of copper. 


4 Cu, 8: Ав, S, ix eis of copper 
and arsenic. 
Cu, S-FeS-Sn | Iron of copper and 
Ss. tin sulphide (tin 
pyrites). 


Stannite .. 


for convenience included in this series. An 
applied D.C. potential improves reception 
with the majority of these crystals. 


TABLE V. 
Mineral Formula. Chemical Nomen- 
зрее. г clature, etc. 
| 
Zincite .. -—À (Zn Мп) O Oxide of Zinc and 
| | manganese. 
Cassiterite | Sn O, Tin dioxide (tin- 
| stone). 
Iron Pyrites | Fe S, . | Iron disulphide. 
Galena Pb 8 | Lead sulphide. 
Jamesonite | 2 PbS-Sb 8. Sulphide of lead 
and antimony. 
Bournonite | 3(Pb Cu,) 8: | Sulphide of lead, 
Sb, S, copper and antimon 
Friesleben- | 5(Ph Ag,) S: ; Sulphide of lead, 
ite. 2 Sh, 5,. silver and antimony 
Altaite .. | Pb Te .. | Lead telluride. 
Nagyagite (Ph Au) Te Telluride of lead 
and gold. 
| | 
Silicon .. | Si . ; Fused silicon. 
Tellurium Te Pure metallic 
| crystals. 
Carborun- | SiC Silicon carbide. 
dum. | 
A small group of crystals, including 
Argentite (silver sulphide, Ag z S.) and 


Pyrargyrite (sulphide of silver and antimony, 
3 Ag, S.Sb,S,), exhibited electrolytic con- 
duction with very faint rectification under 
strong oscillations and applied potential, 
but these are quite useless as rectifiers. 
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The large majority of metallic oxides and 
sulphides examined gave negative results, 
being practically insulating substances or 
giving very slight conduction under com- 
paratively high potentials, viz., 40-50 volts, 
without rectification. 

The natural crystalline sulphides of zinc, 
manganese, mercury, arsenic and antimony, 
which seemed likely substances, proved to be 
quite useless. 

From the chemical point of view we may 
classify rectifying substances as follows :— 


I. ELEMENTS. 
Carbon. Silicon. Tellurium. 
II. COMPOUNDS. 
A. Oxides Zinc (with manganese). 

Tin. 
Iron (magnetite). 
Manganese 
Cerium. 
Titanium. 
Zirconium or Thorium (hot). 
Oxide films of copper, nickel, 

etc. 

B. Sulphides. 

(т) Galena Group—Lead sulphide and 
compound sulphides containing lead 
sulphide. 

(2) Pyrites Group—Sulphides .of iron 
and copper; compound sulphides of 
same with lead, tin, etc. 

C. Tellurides. 

Lead and compound tellurides. 

D. A few binary compounds including 
one carbide and a few arsenides. 


From the point of view of the theory just 
advanced by the writer, in which rectification 
is associated with the electrical properties of 
the substances and displacement of their 
atomic charges, it is interesting to compare 
the foregoing review of such substances 
with Table VI, showing the periodic classi- 
fication of the more common elements. 

From this it will be observed that prac- 
tically all the elements and compounds of 
same, which have proved useful as rectifiers, 
belong to or are compounds of elements in 
groups IV and VI. In the case of group IV, 
every element mentioned possesses rectifying 
properties in itself or in one of its compounds. 

The only notable exceptions are iron 
pyrites (bringing in the transition group 
VIII) and zincite, oxide of zinc with man- 
ganese, the latter being closely associated 
with iron. The principal rectifying sub- 
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stances therefore are elements, or compounds 
of same, drawn from the periodic groups, 
which are as in group IV not strongly electro- 
positive or electro-negative, and, as in 
group VI, electro-negative in character. This 
is very suggestive and, when we completely 
understand the nature of the electron 
movements in rectification, should enable us 
to select the proper combination of elements 
to give the best results. Working on lead 
sulphide as a basis very interesting results 
have been obtained from synthetic crystals 


by introducing varying percentages of other 
sulphides. 


TABLE VI. 


Hydrogen, sodium, potas- 
sium, copper, silver, gold 


| Electro- 
^ positive. 


JI .. j Magnesium caldi um, Barium, 
zinc, cadmium, mercury. 


-— 


III Boron, aluminium. 


— 


— — 


IV .. Carbon, silicon, titanium, Inter- 
7irconium, cerium, thorium, mediate. 
tin, lead. 


— — 


V .. | Nitrogen, phosphorus, ar- 
senic, antimony, bismuth. 


.. | Oxygen, sulphur, selenium, 
, tellurium, chromium, 


| molybdenum, tungsten. Electro- 


negative. 


VII | Fluorine, chlorine, bromine, 
iodine, manganese. 


VIII | Tron, nickel, cobalt, palla- | Transit io 
dium, osmium, iridium, | group. 
| platinum. 


Crystal Structure and Composition. 


In studying the space lattice structure of 
rectifying crystals in connection with their 
electrical properties attention should be 
paid to the difference in structure in the case 
of dimorphous substances. Carbon in the 
form of diamond is non-conducting and non- 
rectifying, while in the form of graphite 
the electrical conduction is almost metallic 
and very good rectification may be obtained 
with an applied potential. Another dimor- 
phous substance is oxide of titanium which 
exhibits rectifying properties in brookite 
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(also in the compound oxide, ilmenite) but 
which appears to be non-conducting: and 
certainly non-rectifying in rutile. In both 
cases there are marked differences in the 
crystal structure between rectifying and 
non-rectifying forms. Another interesting 
comparison may be made between crystals 
of the same form but possessing different 
internal structures. The best example of 
this kind lies in a comparison between blende 
(zinc sulphide) which is non-conducting, and 
galena (lead sulphide), which is a good 
rectifier. Another form of zinc sulphide, viz., 
würtzite, is also non-conducting and non- 
rectifying. 


LY 


Correspondence. 


Molecular Construction of Crystals. 
To the Editor of THE WIRELESS WORLD AND 
RADIO REVIEw. 


Зв, — In the article on crystal detectors in your 
last issue there occurs the statement: any thermal 
effect at the contact would facilitate electrolytic 
conduction by increasing the mobility of the 
molecules and of their ionisation," with reference 
to electrolytic theories. 

I should like to point out that in true crystals 
molecules do not exist. The whole structure is 
built up of individual atoms, and the crystal 
iteelf is really a large molecule. In this connection 
the resulte of Bragg's work on crystal structure 
might be studied with advantage; an instance is 
the structure of graphite crystals. 

Molecules are most notably present in oxide 
films, but in this connection it is doubtful whether 
sufficient mobility is present for any conduction 
by ions to occur. In fact ions in solids do not exist. 

I should also like to confirm the experience of 
reception on the crystal cup iteelf. 


London, W. C. I. 


A. RoacH. 


To the Editor of THE WIRELESS WORLD AND 
RADIO REvIEw. 


Sm,—In reply to Mr. Roach, crystals are cer- 
tainly composed of molecules. Early experiments 
with X-ray spectra led to conclusions indicating 
individual atomic structure, but later work shows 
that this was premature. In the case of graphite 
the presence of 6-carbon-atom rings has been 
demonstrated arid in other crystals the actual 
dimensions of the molecules have been measured. 

Silver sulphide conducts electrolytically at 
ordinary temperatures with slow ionisation which 
is increased by heating. As may be read from my 
second article on the subject, I do not advance this 
question in my own theory as it is a comparatively 
rare phenomenon. 

I am pleased to observe that Mr. Roach can 
confirm reception on the crystal cup alone. Another 
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Crystals and Cold Valves. 

It is interesting to note that the tempera- 
ture at which thorium oxide becomes con- 
ducting and assumes rectifying properties, 
viz., a low red heat, is approximately that 
of the filament (containing thoria) in dull- 
emitter valves. The theory of the crystal 
detector suggested by my own experiments 
indicates that it may be possible to produce 
a.cold valve, with two electrodes, one of the 


‘latter being composed of or coated with a 


rectifying substance. This opens up a new 
field of research which is, however, outside 
the scope of the subject at present under 
discussion. 


correspondent has sent me particulars of interesting 
results obtained with a brass detector and also 
with finely powdered crystals which are quice in 
accordance with my own experiments. 

Perhaps readers would kindly defer criticiams 
until the present series of articlee—seven in number 
—is completed, as some points which have been 
r&ised are dealt with in subsequent articles. 


J. STRACHAN. 
Aberdeen. 
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Two useful products of Messrs. Burndept, Ltd. The 

interchangeable resistances with screw sockets permit 

of the use of any type of dull emitter valve without 

alteration of filament resistance. The short circuiting 

plugs are useful for taking the reaction inductance out 
of circuit. 
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THE DEVELOPMENT OF SIMULTANEOUS BROADCASTING.* 


WIRELESS RELAY STATIONS. 


By E. K. SANDEMAN, B.Sc. 


Although it was not intended to extend 
the scope of this account to wireless relay 
stations since such work has, as far as the 
author is aware, been developed in England 
exclusively by the British Broadcasting 
Company, yet for the sake of completeness 
it is felt some reference should be made 
to this branch of the subject. 

The general idea of a wireless relay 
station 1s not new, in fact it must have 
occurred to most people who have considered 
wireless matters, but this detracts not at 
all from the credit which is due to those 
engineers who have been responsible for 
the perfecting of a reliable system of relay 
working. 

The essential principle is simply that the 
wavelength of the relay station must differ 
sufficiently from that of the relayed station 
to prevent the receiving apparatus at the 
relay station picking up its own signal, 
in which case the station would howl. 

The general schematic is shown in Fig. 8. 
The apparatus converting the incoming 
wave to the new wavelength may take a 
‘number of forms. If the set is not highly 
selective and well shielded, and if A, is not 
sufficiently removed from A, it will be 
necessary to have the receiving loop aerial 


Aenal 


Loop Aerial Tuning Device Amplifing 
Apparatus 
Converting 
Modulated 
Wave from 
А, to Aa Earth 


Fig. 8. Layout of wireless relay set. 


* Concluded from page 260 of previous issue. 


at some distance (say 1 mile) from the 
transmitting aerial. 

In this case it will be necessary to have the 
selective receiving set situated at the same 
location as the loop and reducing the in- 
coming wave to audio frequency for trans- 
mission by a short land line to the trans- 
mitting set, which need embody no special 
features. By this means too, the directional 
nature of the loop may be made to assist 
in cutting out the local transmitter since 
a position may be found where the loop 
may be placed directional to the incoming 
wave (Aj), and anti-directional to the local 
transmitted wave (Az). 

A set which is suitable for this purpose 
and which gives high selectivity is the 
super-heterodyne or double detection; in 
this case, however, it will be necessary to 
see that A, and A, do not bear such relations 
to one another that f, — f, = 2 fa 


Where fı = the frequency corresponding 
to À 
fa = the frequency corresponding 
to 


Ў = the frequency of the inter- 
mediate amplification stages. 

This 1s, however, a side issue. 

Provided that such a set as the above 
is suitably shielded and sufficient stages of 
tuned intermediate frequency are employed 
it should be unnecessary to degrade the 
energy to audio frequency for transmission, 
since by modulating the intermediate 
frequency directly with a carrier wave 
fa of such frequency that f, + f, = Ja 

Or 
J. — Ўз = Ја 
the necessary carrier and side bands may 
be obtained for retransmission. 

The method chosen actually depends on 
the type of transmitting set which is to be 
employed. Most low power (of the order of 
I kilowatt) sets in England employ a method 
of modulation in which audio frequency 
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at a power comparable with the power of 
output of the set is employed to modulate 
the carrier wave, little or no further amplifica- 
tion being employed. On large sets such 
as the 200 kilowatt radio telephone equipment 
installed by the A.T. & T. Company at 
Rocky Point, the modulation and selection 
of the side bands is all done on low power 
valves and the selected side band amplified 
on high frequency amplifiers. If such а 
method of control were employed in a trans- 
mitting station employed for relay working, 
it would probably be considered preferable 
to transfer the energy from one wavelength 
to another without descending to audio 
frequency at all. 

Theoretical considerations present a third 
alternative which could probably only be 
emploved after a large amount of experi- 
mental work to obtain selectivity and ade- 
quate shielding. This consists in receiving 
on а highly selective straight set employing 
a multiplicity of tuned circuits, in heterodyn- 
ing the incoming wave with a frequency 
/% (such that f, = f, — fi) and selecting the 
beat frequency f, with a high frequency 
amplifier tuned to f, (= Ag). 

The relaying from America on the тоо 
metre wavelength emitted from KDKA 
is a feat of which the originators (Messrs. 
The Westinghouse Company) should be 
justly proud, as should also the British 
Broadcasting Company's engineers. The fact 
that energy on the тоо metre wavelength 
is received over here with less attenuation 
than on the higher wavelengths is still 
unexplained. It is of course true that an 
aerial may more easily be made efficient 
at the higher frequencies owing to the 
increase in radiation as the frequency in- 
creases, but thisis not sufficient to account for 
the field strengths which are being received 
in England and the reduction in fading. 

If we consider for a moment we can see 
that two distinct types of fading are to be 
expected. Firstly, since the received waves 
are subject to reflection from a hypothetical 
electron layer (or as has been ‘recently 
suggested, a layer of frozen nitrogen crystals) 
and also from cloud masses, it is evident 
that the wave front reaching any particular 
observer will from time to time experience 
different degrees of attenuation before 
reaching him, owing to the different paths 
traversed. Further, a certain convergence 
of wave front may sometimes obtain, 
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resulting in an increased s'gnal strength. 
Both these effects are the first ones which 
occur to the mind and account for the peri- 
odical changes in intensity which occur. 

There is, however, another effect which 
is well known to the student of sound and 
which is due to the formation of a system 
.of nodes and antinodes in any space traversed 
by both incident and reflected waves. 
On a long wavelength, say a thousand metres, 
since these nodes and antinodes are of the 
order of half a wavelength apart, it is evident 
that a receiving aerial may be one moment 
at a node and the next moment at an anti- 
node, as the configuration of the reflecting 
surface changes. 


This would be expected to give rise to 
changes in signal strength occurring over 
much shorter periods. 


It is evident also that fading due to this 
cause can hardly behave in the same way 
for waves whose nodes and antinodes occur 
at distances apart commensurate with the 
size of the receiving aerial, as it would in 
the case of much longer waves, though this 
hardly explains the phenomenon as ex- 
perienced when receiving on a loop. 

Further, it does not seem a great stretch 
of 1magination to conceive that the reflecting 
surface in the upper atmosphere is not 
perfectly smooth but more or less broken, 
presenting a surface more or less like a 
ploughed field or an eiderdown. It'is only 
necessary to suppose that these undulations 
or breaks are always of the same order of 
size (which is really not in the region of 
supposition, but of certainty if they occur 
at all) in order to show that certain wave- 
lengths will be reflected in less degree than 
others. : 

For instance, if the breaks are o: the order 
of 500 metres in size then the 500 metre 
wavelength will be less well reflected than 
any other, both longer and shorter wave- 
lengths being reflected more completely. 
The frequency response or wavelength 
response characteristic for transatlantic trans- 
mission (or anv other transmission), if we 
neglect the effect of nodes, thus depends 
chiefly on the attenuation at each frequency 
and the reflection at each frequency. It 
would appear that by taking wavelength 
response characteristics for differing distances 
the respective importance of each of these 
causes could be determined, if it were worth 
while. 
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Dr. W. H. Eccles has suggested that 
owing to the fact that a series condenser 
is employed with a normal aerial in order 
to make it oscillate below its fundamental 
wavelength for the roo metre transmission 
the maximum radiation is at an angle 
above the horizontal so that the wave “ gets 
a good start.” | 

Further, owing to the wavelength being 
shorter compared to the length of the 
antenna, a certain amount of directivity- 
results, in other words, an approximation 
to a beam results. 
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Some such explanation is undoubtedly 
necessary since the results obtained are 
due to a real increase in field strength and 
not merely to the absence of noise on this 
particular wavelength. 


Note. In the first instalment of this article 
which appeared on May 21st, an error occurred on 
page 227. Instead of ‘‘ the current ratio for 11 
miles of standard cable is 1-115” the wording 
should be ‘the current ratio for 10 miles}{of 
standard cable is «1.09 = 2-974." 


PATENTS AND ABSTRACTS. 


Non -Inductive Resistances. 

It is well known that a tuned circuit— 
say, for example, the tuned anode circuit 
of a high frequency amplifier—may be 
stabilised by inserting a resistance in the 
anode circuit. The resistance should be 
preferably non-inductive. 

One method of constructing a non-in- 
ductive resistance may be explained. by 
referring to Fig. r.* 


RESISTANCE WIRE 


SLATE 


INSITLAT'I^*J 


Fig. 1. 


A former of slate or similar material 
has wrapped round it a layer of copper 
foil, the ends being soldered together, or 
alternatively a coating of copper may be 
deposited electrolytically. The copper coating 
is covered with a thin layer of insulating 
material, such as paraffin wax paper, and 
then the resistance coil is wound over the 
insulation. The copper foil being in the full 
field of the coil makes the inductance of 
the winding negligible, while the self-capacity 
of the winding remains fairly small. 

A variable resistance of this sort could be 
made by tapping the coil or arranging 
a slider which could be moved along the coil. 


* British Patent No. 213,675, by N. Ashbridge. 


Variable High Resistance. 

It is proposed to construct a variable 
grid leak by employing a multi-stud switch, 
to: which is secured a disc or sheet of paper 
bearing a line of black lead, graphite, or 
other suitable material, as suggested in 
the sketches, Fig. 2.* When low resistances 
are required, the paper may be impregnated 
or treated throughout part of its area with 
suitable material. The disc 'or sheet of 
paper makes connection with the contact 
studs of the multiple-way switch by means 
of which the resistance included in a circuit 
may be controlled. 


A Four-Electrode Valve for Producing 
Oscillations. en 

One of the principal losses in the operation 

of а three-electrode valve is that due to, the 

space charge drop between filament and 

anode. This fall in potential between 

filament and anode may be greatly reduced 


* British Patent No. 213,084, by A. Н. Hunt. 


JUNE 4, 1924 


by the use of a second grid interposed 
betw:en the control grid and the anode.* 

Referring to Figs. 3A and B, 2 is the 
filament, 3 the control grid, and 4 the anode. 
A second grid, 5, is placed between the 
control grid 3, and the anode 4. 


An oscillatory circuit is connected to the 
valve, and the anode supply is fed through 
a choke in the usual way, to prevent the 
high frequency energy being short-circuited 
through the H.T. source. The grid 5 will 
oscillate in potential with the grid 3 and 
anode 4, and the amount of its swing can 
be so adjusted that it will become just 
enough positive to permit the maximum 
current to flow to the anode, and not so 
positive as to permit it or grid 3 to receive 
secondary electrons emitted from the anode. 

In the arrangement of Fig. 3B, the extra 
grid 5, and the anode oscillate in potential 
together, but the potential of the extra grid 
is always sufficiently below that of the 
anode, while electrons are passing to the 
anode, to prevent secondary emission. 


* British. Patent No. 195,964; by the British 


Thomson-Houston Co. 
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Valve Holders. 

The common type of holder for valves 
consists of a body of insulating material 
having metal sockets into which the pins 
which form the terminals of the valve 
electrodes are forced, thus completing the 
connections and holding the valve in position. 
The disadvantage of the ordinary type of 
valve holder is that it is necessary to insert 
all the valve pins at the same time, and 
it is possible to destroy a valve by placing 
the pins connected to the filament in con- 
tact with the wrong sockets. 

A new arrangement* consists in construct- 
ing a valve holder as shown in Fig. 4, 
where G, F and P represent the usual 
sockets. The upper surface is stepped at 
S so as to form a platform on the socket 
B. This enables P to be easily seen, and 
in inserting the legs in the sockets, the anode 


pin, which is distinctive by being separated 
at a greater distance than the others, is 
first inserted in P. A slight rotation of the 
valve about this leg brings the other legs 
automatically over their sockets. 


* British Patent No. 213,383, by R. E. Beswick 
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& CLUB NEWS 


It is proposed to introduce broadcast 
advertising in Berlin to defray programme 
expenses. r А М 

Better broadcast reception is reported 
in the Edinburgh district. Improve- 
ments are still being carried out at 2 EH. 

E * . . 

The three-masted ship “ Pourquoi 
Pas ” left Cherbourg on May 28th for a 
scientific weather research cruise ой 
Iceland. Results will be transmitted 
by wireless twice daily. 

`~ e LU Lo 

There are now 530licensed broadcasting 

stations in the United States. 
- ^ * * 

Sunday, May 25th, witnessed the open- 
ing of a high power radio station at 
Belgrade, organised and controlled by a 
French company. The new station will 
be used for international communication. 

Ld * ^ ж 


Mr. L. M. Baker (2 FN), of Ruddington, 
Notts, reports that heis now working with 
Americau and Canadian amateurs. 

t * * Li 


At a public demonstration of broadcast 
reception recently held in Leningrad, a 
French concert was well received over a 
distance of 1,300 miles. 

= т * * 

The Eiffel Tower and Ecole Supérieure 
des P. T. T. broadcasting stations are 
carrying out simultaneous transmissions 
of the same programme, the former on 
2,000 metres and the latter on 450. 

> $ .* * 


The Montreal (CKAC) broadcasting 
station, which opens this month, will 
cater specially for the requirements of 
French-Canadians. СКАС is extremely 
powertul and should be heard in Europe 
with comparative case. 
> ^ B ” * 


A new wireless station has been erected 
at Tarawa, in the Gilbert Group of 
Pacific Islands, and is in communication 


with Ocean Island, 240 miles distant. 
+ s - r 


Progress at Rugby. 


Constructional work on the high power 
Imperial wireless station at Rugby is 
prox ( eding dapat Ce. 

The aerial, which will be supported on 
twelve masts, each 520 ft. high, 1s about 
a mile and a half long and about half-a- 
mile wide. 

Power will be obtained from à three- 
phase public supply. The power plant 
will consist of motor generators, arranged 
to give high tension and direct current 
output of one thousand kilowatts at 
any voltage which may be required 
between 4,000 and 18,000 volts. A hich 
frequency generator will be laid up on 
banks of valves arranged in such a wav 
as to deal with au output of from 200 
to 500 kilowatts. An earth screen, 
20 ft. in height, will be provided 

Efforts are being made to have the 
Station ready for operation by the end 
of the present year. 


2 QC. 

The call sign of the powerful experi- 
mental station of the British eee 
Company at Hendon has been change 
from 2 QC to 6 BBC. 


Brussels Broadcasting. 

The reduced wavelength of the '* Radio 
Electrique ” broadcasting station” in 
Brussels is 265 metres. No reduction in 
power has taken place, as suggested in 
a recent issue. 

Argentine Amateur's Success. 

Senor Carlos Braggio, Argentine CB 8, 
whose signals, as reported in our last 
issue, were heard recently in this country 
by 20D and 2 UV, is stated to have 
communicated with New Zealand, main- 
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taining touch for two hours. The distance 
covered is about 6,000 miles. 

Mr. G. W. H. Tripp (2 ASL) of Chew 
Magna, Somerset, reports that he heard 
signals rom the sam station on Sunday, 
May 25th. A two-valve (0 — v — I) receiver 
was used. 


Swelish Amateur Transmissions. 

Dr. Nilsson, owner of the Swedish 
transmitting station SALD, referred to 
in these columns last week, states that 
the Swedish Telegraph Department has 
decided that amateur stations shall in 
future have the prefix SM. Dr. Nilsson's 
call sign is now SMZV. 

Reports are welcomed from British 
experimenters who hear his signals, 


Photo: Palmer Illustrations. 


А recent photograph of the Imperial w-reless station at Rugby in 


course of erection. 


the aerial covers a distance of a mile and a half. 


Twelve masts are employed, 820 feet high, and 


The inset gives a 


good idea of the massive construction of the masts. 
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Velocity of Wireless Waves less than Light. 

Captain T. J. See. Professor of Mathe- 
matics in the United States Navy, 
asserts that the velocity of strains in ether 
varies with wavelength. That thisis the 
case is generally admitted and it explains 
how distortion occurs in modulating 
short waves for telephonv, when an 
appreciable frequency changeis apparent, 
accompanied by distortion at the receiver 
due to uneven speed of travel of the 
many frequencies constituting the modu- 
lated wave. Captain бее agrees that the 
velocitv of light is 156,000 miles a second, 
which is the recognised value and can be 
verihed by numerous methods, but he 
States as a result of his investizations 
that cther strains оп the wavelengths 
normally employed for wireless work 
have a velocity of 165,000 miles a second. 


Woman and Wireless. 

Under this alliterative title in a recent 
issue of Tke Гану Graphic the 
Countess de Armil discussed the scientific 
attractions of radio with more charm than 
technical accuracy. 

“While listeuing-in," the Countess 
wrote, I learned how the wireless valves 
produce the electrones. which form the 
actual signals and how the grid-leaks and 
condensers help the valve in rectifying 
sound as purely as possible. Also, how 
the transformers amplify the signals 
which are received by the dete:tor valve. 

The italics are ours. 


Japanes Wireless Press Service. 
Japanese Department of Com- 
munications has completed arrangements 
to facilitate a press service throughout 
SE of news received by the Hiranogo 
"'ireless Station, near Osako, from the 
United States, Germauy апа France. 


Educational Broadcasting. 

The systematic development of broad- 
casting to schools is expected. to. come 
into operation in September next. This 
decision is the result of the recommenda- 
tions of the National Advisory Committee 
of the B.B.C., which is of the opinion 
that there is a useful place for broadcast 
educational. talks. The committee in- 
cludes Sir Benjamin S. Gott, Sir H. 
Walford Davies, and representatives of 
the Association of Educational Com- 
mittees, the Directors of Education, and 
other influential bodies. 


Tests from 5 HM. 

5 HM, the experimental station of 
Mr. J. Fitton, 278 Milnrow Road, Roch- 
dale, Lancs, is at present conducting 
extensive test transmissions of C.W. 
and telephony with choke control and 
absorption circuits, also single-valve 
transmissions employing grid modulation 
with power varving from 2 to 10 watts. 
Reports would be welcomed at the above 
address from amateurs receiving the 
transmissions outside a ten-mile radius 
of the station, and Mr. Fitton would be 
grateful for particulars concerning the 
location and the number of valves used 
ín each case. 


Transatlantic Wireless Telephony. 

Wireless connection between the tele- 
phone systems of Great Britain and the 
United States is the possibility opened up 
by recommendations to the Postmaster- 
General of the Committee formed in 
1923 to investigate Transatlantic wireless 
telephony, 

The committee, which is under the 
chairmanship of Admiral of the Fleet 
sir H. B. Jackson, recommends the 
installation of an experimental 200 K. W. 
telephony valve. transmitting plant at 
the new Post Office Station at Rugby, 


of a similar tvpe to that in use for the 
experiments in America, so as to enable 
“ two-way " conversations to be carried 
out. Itis hoped that these experiments 
will show that it is possible to connect 
telephone subscribers in London to sub- 
scribers in New York during favourable 
atmospheric conditions, particularly dur- 
ing the winter months, 


What a Flewelling Will Do. 

The reception of 103 amateurs on 
telephony since Christmas is reported by 
Mr. A. Acland, of Chatham. These 
results are commendable in view of the 
fact that only one valve was used, and 
that in many cases the stations were over 
200 miles distant. Mr. Acland’s set, 
embodving the Flewelling circuit, was 
constructed from details given in the 
Wireless World and Radio Review'. 


Poachers Still at Work. 

Mr. J. E. Sheldrick, B.Sc. (519), of 
The Brambles, Third Avenue, Denville, 
Havant, Hants, has reason to suspect 
that his call sign is being appropriated 
by another transmitter. 

Information leading to discovery of 
the offender will be welcomed. 


Broadcasting ín Manchester Parks. 

Great success has marked the inaugura- 
tion of a series of wireless concerts in 
the parks of Manchester. 

Arranged by the Manchester Evening 
Chronicle, in conjunction with the 
Магсопірћопе Company, demonstrations 
are given in Whitworth, Heaton, and 
Peel Parks, and great appreciation is 
being shown by the public. Ten loud 
speakers are used, ranged round the 
circumference of the bandstands with, 
it is reported, very pleasing results. 


Restrictions Removed in Australia. 

Australian amateurs are rejoicing over 
the removal of the regulation under 
which receiving sets were sealed to work 
on one wavelength only. 

The Postmaster-General recently called 
a conference in Sydney, attended by 
representatives of Australia, New Zealand 
and Fiji, and in addition to the decision 
referred to, it was agreed to issue a 
common licence for all owners of receiving 
sets at 40s. per annum for the broad- 
casting subscription, exclusive of ss. per 
annum for the Government. During the 
discussion it was stated that in March 


“there were 2,864 experimental licences 


in New South Wales. 


Submarine Detector Service. 

More volunteers are required. for the 
submarine detector branch of the Navy. 
Rat us of the seamen, signal and wireless 
branches are eligible, and only those of 
superior ability and in possession of 
first-class hearing, will be accepted. 
The final aural test is carried out bv the 
Commanding  Ofhecer at the Anti-Sub- 
marine School, Portland. 


Jamaica Radio Regulations. 

According to ‘Commerce Reports 
there is practicallv an absolute prohibition 
at present against. the erection and 
operation of radio equipment in 
Jamaica. The local government, how- 
ever, is endeavouring to draw up а 
set of rules under which permits may be 
granted for the operation of receiving sets 
by private individuals. 


Address Wanted. 

We should be glad if Mr. H. P. Holden, 
of Bolton, Lanes, who recently contributed 
to the Calls Heard Section, would kindly 
forward his full address. 
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RADIO SOCIETY OF GREAT BRITAIN. 

An Ordinary General Meeting of the 
Society was held at the Institution of 
Electrical Engineers on Wednesday, 
May 28th, Brig.-Gen. Sir Capel Holden, 
K.C.B, F.R.S. M. I. E. E., presiding. 
Prior to the reading and confirmation 
of the Minutes of the previous meeting, 
the Chairman explained with regret that 
owing to serious illness Dr. W. H. Eccles, 
F.R.S., the President, was prevented from 
attending. 

Satisfaction was expressed that Dr. 
Eccles was making progress towards 
recovery. 

A lecture on Wireless in British 
Military Aircraft up to August, 1914,“ 
was delivered by Major Н. P. T. Lefroy, 
and was followed by a brief discussion. 


An Informal Meeting of the Trausmitter 
and Relay Section will be held at the 
Institution of Electrical Engineers, 
Savoy Place, W.C.2, at 6 p.m. on Fridav, 
June 6th, at which Captain A. G. St. Clair 
Finlay will give a lecture upon * Modula- 
tion Systems." Apparatus will be used 
to illustrate the lecture. Particular 
attention is drawn to the change of time. 

An Informal Meeting will be held at 
the [nstitution of Electrical Engineers, 
at 6.30 p.m. on Wednesday, June rith, 

at which Mr. A. H. Ninnis will give a 
talk on General Observations on the 
Radio Situation, and the Development 
of Broadcasting in New Zealand." 


The Max-Amp. Power Transformer. 

Messrs. The Peto-Scott Co., Ltd., have 
drawn our attention to their advertise- 
ment on page xxvii of the May 28th issue 
of this journal, in which the price of the 
Max-Amp. Power Trausfortner is given as 
30s. This is incorrect, the price of the 
instrument being 35s. 


Premises. 

The Electrical Trades Supply Ltd., 
who have been established at Great 
Charles Street, Birmingham, for the last 
24 vears, have moved to larger and more 
commodious premises in the same street. 
There will be no change in the address or 
management. 


Marconiphone Appointment. 

8 Hermes, formerly Assistant 
Manager of the Wireless Department of 
the General Electric Co., Ltd.. has now 
joined the Narconiphone Company, 
Limited (London Head Otce) as Sales 
Manager, 


CATALO3UES, ETC., RECEIVED. 

"* 8. A. Cutters" (15 Red Lion Square, 
Holborn, М.С). List of Wireless 
Equipment, loose-leafed for further 
additions. 

Radi-Arc Electrical Co. Ltd. (Regency 
House, Warwick Street, Wor). Leaflet 
illustrating and describing the Liberty 
Crystal Radio Receiver, which is of 
particularly stable construction in cir- 
cular stamped sheet case. 

Gent & Co., Ltd. (Faraday Works, 
Leicester). Particulars of the “ Tan- 
gent". Terminal, for ensuring instant 
and firm electrical contacts. 

Hart, Collins, Ltd. (3^4  Bessborough 
Street, Westminster, S.W.1). Illustrated 
leaflet dealing with the “ Tuninall" 
Single Valve Broadcast Receiver. 

Marconis Wireless Telegraph Co., Ltd. 
(Marconi House, Strand, УУС), 
Leatlet No. 1022, illustrating and des- 
cribing the Marconi Magnetic Drum 
Recorder for commercial telegraph 
reception, 
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Barnet and District Radio Society.* 

Mr. G. A. V. Sowter, of the Radio 
Society of Highgate, paid a welcome return 
visit to the Barnet Socicty ou Wednesday 
evening, May 21st, and interested. a 
large gathering of members with his talk 
on a portable receiver of his own con- 
struction. The set fitted into a case 
of useful dimensions which allowed space 
for the storage of ‘phones and batteries. 
The construction of the set was explained 
and it was shown how, by the alteration 
of connections to terminals, five different 
circuits could be obtained. Mr. Sowter 
answered numerous questions on the 
design of the set and later the audience 
were able to hear it in action. 

The Barnet Urban District Council 
has written asking if the Society can 
lend its aid in providing wireless «oncerts 
during the sumuner evenings in the new 
recreation ground at Barnet. 

Hon. Sec, J. Nokes, Sunnyside, 
Stapylton Road, Barnet. 


The Hornsey and District Wireless Society.* 

A cinematograph lecture of exceptional 
interest was delivered on May 19th by 
Mr. G. J. Westgate. A brief outline of the 
history of X-rays was given, from the time 
of Geissler, Crookes, Rontgen and others 
to the present day, including the pro- 
duction of the hot cathode tube һу 
Coolidge in 1913. The film illustrated 
how valuable and indispensable X-ray 
apparatus had become to the modern 
surgery, particularly for the purpose of 
locating fractures and broken bones. 
Several slides were also shown illustrating 
modern high-power X-ray  gererators. 
One sli :e of particular interest represented 
the discharge from a million volt trans- 
former, this slide being exhibited by the 
courtesy of the British representatives 
of the G.E.C. of America. 

Two further films were shown, illustrat- 
ing the manufacture of Mazda " lainps 
at the works of the British. Thomson- 
Houston Company. 

Hon. Sec., H. Hyams, 188 Nelson Road, 
Hornsey, N.8. 


Kensington Radio Society.* 

At the May meeting, Mr. H. E. Hull 
gave a lecture on the various points to 
be aimed at in the erection of aerials 
when maximum ethciency is desired. 
The importance of reducing earth re- 
sistance and capacity eflects from walls, 
etc., was also dealt with. 

With reference to reaction and“ body ” 
capacity effects on tuning, many hints 
were given, particularly with regard to 
the screening of condensers and instru- 
ments. 

The proposed “ Sale and Exchange 
has been postponed until Thursday, 
June 19th, at 8.30 p.m. 

The Hon. Sec., J. Murchie, 33 Elm 
Bank Gardens, Barnes, 5.W.13, will be 
pleased to answer any enquiries regarding 
the Society. 


The Leeds Radio Society.* 

On May roth, Mr. А. F. Carter (Vice- 
President), delivered a lecture entitled 
“The Design and Construction of Valve 
Receiving Stations.” Mr. Carter 
thoroughly analysed his subject, and 
paid particular attention to the design 
of a sct which he had on view, einploving 
ап H.F. stage, rectifier aud L.F. stage 
with regeneration. Two power amplifving 
stages could be used if desirable. During 
the lecture several. experiments were 
carried out and finally numerous types 
of loud speakers were heard in turn, 

On May 23rd thc Hon. Secretary 
lectured upon © Methods of Rectification 
for Radio Frequent Currents.” The 
chief methods examined were firstly, 
rectification. attained by use of either 
of the bends on the anode current. grid 


voltage characteristic, t.e., *''potentio- 
meter rectification’’; secondly, grid 
current rectitication, and thirdly, cumu- 
lative grid condenser rectification. The 
latter method was advocated and the 
advantages of a variable grid condenser 
explained. 

In view of the local interest in wireless 
that has been caused by the proposed 
erection of a relay station at Leeds, the 
Society is expecting a large influx of 
new members. Applications should be 
made without delay to the Hon. Secretary. 
It is not necessary to have a knowledge 
of wireless to become a member of this 
Society. 

Hon. Sec., D. E. Pettigrew, 37 Mex- 
borough Avenue, Leeds. 


Tottenham Wireless Society.* 

At а meeting held on Wednesday; 
May 21st, a lecturette on“ Catwhiskers ' 
was given by W. Elam, a member of 
the Junior Section of the Society. 

Other short papers by members of 
the Junior Section were: * Experiments 
with Tuning Inductances,” “ Efect of 
Heat on the Resistance of Wires,” 
“A Short History of Wireless," by A. 
Standingford, E. Wilson and J. Newman 
respectively, 2 

The writers of the papers were con- 
gratulated on the high staudard of their 
work, which testified to their keenness. 

Mr. Tracey described the crystal re- 
ceiver used by him for long distance 
telephony reception, and also related 
his experiments with variometers. 

Mr. Holness mentioned some modifica- 
tions of the Ultra-Flex circuit which he 
has designed. 

Hon. Sec., A. G. Tucker, 42 Drayton 
Road, Tottenham, N.17. 


Engineering Society 
Radio Section). 

Radio Facts and Fancies was the 
title of an interesting paper given to a 
large audience оп Friday, May 16th, 
by Mr. E. Rawson, B.Sc., Vice-President. 
The lecturer dealt with numerous points 
in connection with broadcasting and 
radio in general, afterwards demonstrating 
an extremely interesting reflex circuit, 
by means of which 5 IT was received on a 
loud speaker. 

Hon. Sec., W. R. Evans, Technical 
School, West Bromwich. 


St. Pancras Radio Society. 

The Western Electric Co.'s “ Audion 
Filu ” was shown at a meeting of the 
Society on April 24th. This film, 
which conveys the action of the thermionic 
valve in a clear and striking manner. 
was followed by a debate on the respective 
merits of resistance-capacity, and trans- 
former L.F. amplification, 
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“What Valve Shall I Use? " was the 
title of an interesting and most instructive 
lecture given by Major W. 1. G. Page, 
B.Sc., on April ist. After briefly review- 
ing the theory of the valve with the aid 
of a cleverly arranged diagram, the 
lecturer proceeded to show why it was 
necessary to use certain types of valves 
for certain purposes in order to get the 
best results. he then dealt in detail 
with some 40 types of valves, explaining 
the properties of each and the purposes 
to which each was best adapted, strongly 
emphasising the песа of low impcdance 
valves for L.F. amplification. The valves 
were afterwards passed round for in- 
spection. The lecturer concluded Ьу 
measuring the impedance of a valve, 
and a table of valve constants which 
the lecturer had prepared was given to all 
who were present. 

Hon. Sec, R. M. Atkins, 7 Eton 
Villas, N.W.3. 


Radio Association of South Norwood and 
District. | 

Two interesting addresses were given 
by Messrs. Cullis and Fenney respectively 
on May 15th. Mr. Cullis gave useful 
details concerning a Flewelling receiver, 
containing an original modification making 
for increased etticiency. Mr. Fenney, 
6 RH, spoke on generating H.T. from a 
6-volt accumulator. 


Birmingham Wireless Club. 
A profitable discussion evening was 
held at the Digbeth Institute on May 16th. 
The Hon. Sec., Н. G. Jennings, 133 
Ladvwood Road, Birmingham, will 
pleased to answer enquiries concerning 
membership on receipt of a postcard. 


yt Radio and Scientific Society. 

The Society held its first wireless and 
electrical exhibition on May Sth, gth 
and roth in the Parish Hall of St. David’s 
Church, generously placed at the disposal 
of the Society by the Rector. 

Many leading wireless manufacturers 
were represented, and visitors were able 
to examine an assortment of the latest 
receivers and component parts. 

The exhibition was opened on the first 
day by His Worship the Mavor, on the 
second day by Mr. Howficld (President), 
and on the third by the Rector of Merthyr. 

Among those prescut at the Exhibition 
were Messrs. W. A. Chamen and C. T. 
Allen, General Manager and Assistant 
Manager respectively of the South Wales 
Electric Power Company. 

One of the most interesting features of 
the exhibitiou was a demonstration of 
X-ray work by Mr. E. L. Davies, В.5с. 

The exhibition was a complete success 
and it is hoped to hold one on a larger 
scale during the Autumn. 

Hon. Sec., W. T. Rees, 84 Brecon 
Road, Merthyr Tydfil. 


Forthcoming Events. 
WEDNESDAY, JUNE 4th. 


Golders Green Radio Society. At 8.30 p.m. 


At the Club House. Lantern Lecture : 


Development and Manufacture of Thermionic Valves." By Mr. T. E. Goldup. 


CT | THURSDAY, JUNE 5th. 
Hackney and District Radio Society. Lccture: ''Test Room Experiences." By Mr. 


5hettord, of the General Radio Co. 


Blackpool and Fylde Wireless Society. Lecture: Wireless Uncertainties.” By Mr. 


І FRIDAY, JUNE 8th. 

Radio Society of Great Britain (Irausmítter and Relay Section). Informal Meeting. 
At 6 pan. At the Institution of Electrical Engineers. A Discussion on '* Modulation 
Systems " will be opened by Capt. St. Clair Finlay. Illustrated with apparatus. 

Radio Society of Highgate. Lecture: ‘‘ Accumulators.” By Mr. W. Schotield, of the 


| e | TUESDAY, JUNE 10th. 
Uxbridge and District Radio and Experimental Society. Lecture: “ Wireless Gadgets 
made from the Junk Box.” By Mr. W. Leno, : 


W. Diggle. 


Hart Accumulator Co., Ltd. 
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FAITHFUL REPRODUCTION BY BROADCAST. 


By Сарт. P. P. EckEnsrev, M. I. E. E. 


(Continued from page 254 of previous issue). 


DISCUSSION. 


Admiral Sir Henry B. Jackson, opening the 
discussion, 8aid :— 

I certainly have no intention of opening discussion 
on this very practical problem by raising theoretical 
points. I should, however, like to congratulate 
Captain Eckersley on the results at the recent 
opening of the Wembley Exhibition. From all 
accounts it was a triumph for the British Broad- 
casting Company. Perhaps we have hardly appre- 
ciated the amount of work that it has been necessary 
to be put into this problem, which some people 
think is not very difficult, and is only a matter of a 
few troublesome adjustments. After the lecture 
we have heard to-night, however, we can clearly 
see what the difficulties are. The lecture has been 
of such a practical nature that I think every word 
must have appealed to us. To judge from my own 
listening—I have several sets of different sorts 
that microphone is not quite perfect, but it is 
getting nearer. The loud speaker, too, is not quite 
a pleasure to hear, although a year ago it was very 
much worse. With good telephones and а good 
receiving set, then broadcasting is very nearly 
perfect. 


Mr. P. R. Coursey. 

I scarcely know what points in the lecture can 
be discussed properly now, as Captain Eckersley 
has dealt with the whole subject so fully that one 
really wants to sit down and think it over in detail. 
There is one thing, however, which particularly 
struck me, viz., that he lays more blame on the 
loud speaker, as а rule, as а source of distortion, 
than on the receiving set. That may be so in 
some cases but in the case of à good many sets it 
is not quite so true. А great many of the so-called 
low frequency amplifiers on the market to-day 
are amplifiers, but they are really no more than 
that, and when they are used for receiving speech 
I think they are, perhaps, more to blame than the 
loud speaker. Both contribute to distortion, but 
the bulk of the distortion may not necessarily be 
in the horn or the diaphragm. 

One might, perhaps, if anything, wish for a 
little more detailed comparison of the different 
tvpes of loud speakers. Captain Eckersley has been 
talking to us on the subject of reproducing broad- 
cast transmissions, and the loud speaker, as he 
has said, is of great importance. Therefore, perhaps 
he may be able to amplify what he has already told 
us about the relative merits of different methods 
of reproducing sound. One might judge from his 
second diagram that the method utilising the 
same principle as is employed in the microphone 
itself, viz., the electromagnetic principle with a 
coil moving in & magnetic field, would from the 
theoretical point of view be much more perfect 
than any other method. Captain Eckersley has 


studied the subject throughout in such great 
detail that I would beg him to amplify his remarks 
in that connection. 


Mr. J. H. Reeves. 

My experience of trying to get good loud speaker 
results dates back to the time when, week by week, 
we used to look forward to a choice half hour from 
Writtle. The methods 1 was then employing 
appear to-day in four pages of The Wireless World 
and Radio Heview, 80 that my contribution this 
evening will take up very little time. 1 am pleased 
to say, however, that I am now getting loud speaker 
results which are as good as I have heard 
anywhere, but there is one little point about the 
loud speaker which we actually accidentally 
discovered. I had & very expensive loud speaker, 
but the volume was poor and the quality bad. 
Mr. Child had heard of this, and he had just got 
out an apparatus by which he could re-magnetise 
a magnet, and he offered to treat mine. We took 
the loud speaker apart and found it was a disgraceful 
piece of mechanical imperfection. Neither of the 
pole pieces was true, and one was considerably 
nearer the diaphragm than the other. Mr. Child 
kindly put these pole pieces right for me, and 
I have never seen à man more delighted than he 
was when he subsequently heard the sounds out of 
that loud speaker. The mere perfection of the 
mechanical detail in the loud speaker converted 
it into one in which I should say the amplitude is 
two or three times what it was, and the quality 
improvement was wonderful. 


Mr. Fogarty 

I should like to add my thanks to those of the 
previous speakers to Captain Eckersley for his 
interesting lecture. I certainly have learned а 
great deal that I did not know before. I am not 
sure whether it is relevant to the lecture, but I 
believe that Captain Eckersley is strongly of the 
opinion that as far as the low frequency amplifier 
is concerned it is best to dispense with the trans- 
former апа to utilise capacity and resistance 
methods. I should like to ask him if he believes 
that resistance capacity methods are better than 
the intervalve transformer, because 1 think а 
good many of us would be interested to know 
whether we may expect to get a great deal less 
distortion this way than with the method which 
we now so largely adopt. 


Mr. R. E. H. Carpenter. 

I should like to ask Captain Eckersley if he will 
deal a little with the question of detection. The 
detectors that we use at present are said to obey 
square laws, but I doubt whether, in fact, that is 
always the case. I think that one of the reasons 
why ‘crystal detectors give more satisfactory detec- 
tion than some valve detectors is due to this fact ; 
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the crystal does not obey Ohm's law, and one 
result is that as the amplitude increases the damping 
effect of the crystal on the receiver circuit increases 
also. It follows that the ratio of amplitudes in 
the receiving circuit does not necessarily follow the 
ratio of amplitudes, on & time basis, that take 
place in the transmitter. That is to say, let us 
suppose that the transmitter at one moment is 
giving & particular amplitude; the detector circuit 
has &n amplitude of some very small fraction of 
this. If the amplitude in the transmitter circuit 
now doubles, the amplitude in the receiving circuit, 
which has a crystal connected across it, will not 
necessarily double because the effective resistance 
of the grystal is decreasing with increasing &mpli- 
tude, and I think that fact offsets the square law 
to some extent. I think that is also a reason why 
grid currents, of which Captain Eckersley spoke so 
unkindly, are not always harmful. In using a 
valve detector, if the mean potential of the grid is 
slightly positive, the same sort of effect will come 
in there, i.e., the increasing power absorption due 
to grid currents with increased amplitudes will, 
to some extent, tend to off-set the square law which 
the detector otherwise obeys. I would like, also, 
to oblige Captain Eckersley by telling him that on 
one point he is entirely wrong. He is quite wrong 
in suggesting that а lot of people will get up апа 
tell him he is wrong, because he has dealt with the 
subject so lucidly that any man who gets up to 
heckle him would be very rash. 


Lord Russell. 

I have just whispered to my neighbour that 
probably in his reply to the questions that have 
been put Captain Eckersley will give amplification 
without distortion. (Laughter.) I have been 
interested in wireless just long enough to know 
that I know nothing about it. Possibly in five 
years time I shall begin to have a view on the 
subject, but I shall certainly not express one to-day. 


Mr. P. С. A. Н. Voigt. 

Captain Eckersley has tried to indi things so 
simple by putting everything down to amplitude 
that I think he has run off the rails a little. Like 
most other people, I have been thinking of the 
subject of the perfect loud speaker for a long time 
and 1 believe I have got a certain stage of perfection. 
It has not been published yet because it is not far 
enough advanced. Most people begin by con- 
sidering the ear, but my own opinion is that in the 
transmission of sound the ear has got nothing to do 
with it, except at the finish. lmagine you have 
got a studio and that you have bored a hole in the 
wall, of the same diameter as the mouth of your 
loud speaker. You are listening in the next room 
through that hole; vou can put а fan in it if you 
һКе but so long as you have got а hole, sound is 
coming through it. What we have got to try to 
imitate is the exact way in which that sound comes 
through. Sound is an air vibration having ampli- 
tude, pressure, and velocity. 1 worked things out 
іп my head—I am not good at maths, although I 
had to be once, and came to the conclusion that the 
maximum pressure varies directly as the maximum 
velocity and is in phase with it, and the relation 
is the same at all frequencies, but if you try to get 
the relation between amplitude and velocity it is 
not the same. At a lower frequency the velocity 
Jasrs a longer time and therefore the amplitude is 
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greater, во that if you go an octave lower and keep 
the same velocity or pressure, you have double 
the amplitude. If you watch a man in a brass band 
hitting his drum, you can see the drum diaphragm 
move about half an inch. That means he is setting 
into motion & good many cubic inches of air, and 
that more or less seems to prove that at the lower 


frequencies you get а much bigger amplitude апа. 


а much bigger volume displaced through that 
hole. If you try to transmit that, your very low 
frequencies will use the whole carrier wave and the 


top frequencies will be washed out. Therefore I 


rather fancy that by leaving pressure out of it and 
getting electric’ current of equal amplitude for 
equal sound amplitudes your lowest frequencies 
are going to drown everything. If you “ differ- 
entiate it, as Captain Eckersley has said, so that 
as your frequency gets lower the electrical amplitude 
gets leas for a given sound amplitude, you get the 
same state as if you have equal electric amplitudes 
for equal pressures. The pressure output of your 
loud speaker should then be proportional to your 
electrical input. As the horn is an unknown 
quantity I have, for preference, left that out. I 
have used a conical diaphragm but that resonates 
and I am making a diaphragm that I hope will not. 
It is not conical and it is not flat ; it is something 
else, and it does not work from the centre. The 
driving part has not got а reed in the ordinary 
sense with a natural frequency. Captain Eckersley 
has drawn some curves in which he has taken 
frequency as a base. Now what happens on a 
frequency curve ? The whole musical scale covers 
8 to 11 octaves. If you have frequency as a basis, 
the highest octave, say 5,000 to 10,000 cycles, is 
going to occupy one half of your graph paper. 
If you use wavelength—sound wavelength—for a 
base, the lowest octave— between 30 and 60 cycles 
occupies again half of your graph paper. But there 
is no need to waste all that paper and crowd all 
the useful octaves into the margin. The correct 
method is to have octaves as the base, but I 
suggest it would be convenient to use an apparent 
scale which has its mid point at 512 cycles. On the 
right-hand side of that mid-point the base would 
be the sound wavelength (that means that the 
highest frequencies would all be crowded into the 
margin because they are not very important, and 
the important frequencies from 512 to 1024 would 
occupy one quarter of your graph paper). Below 
512 your base could be frequency. (Then you 
crowd your lowest frequencies into the left-hand 
margin and leave the 256 to 512 octave occupying 
one quarter of the page on the left side). Then 
you have a base in which frequencies of 256 to 
1,012, ¢.e., the octaves which are most useful, 
occupy half of your paper. The remainder is 
also on the paper but roughly in the proportion in 
which it is required. As for the one valve per 
mile, I do not agree with Captain Eckersley at all. 
If you live ten miles away and have ten valves, I 
should think the distortion. would be something 
terrible, even if you have valves the size of a football 
and H.T. to match. With regard to grid current, 
perhaps it might be of interest if I mention an 
experiment. 1 was working with а loud speaker 
and tried to amplify further but found 1 could not 
do so without distortion, so I began to measure 
things. In the place of the telephone transformer 
1 used an intervalve transformer. The реак 
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voltage on the secondary was 50 volts and T applied 
that voltage to the grid filament in the usual way 
without grid bias. On the positive side the 
maximum voltage was 3 instead of 50. That is 
the reason for the distortion and it is the reason 
why most people who build up sets from books or 
who have not & suitable milliammeter in circuit 
do not know that they are distorting and are 
responsible for some of the resulta which have been 
indicated by Captain Eckersley. With regard to the 
hornless loud speaker, 1 tested quite recently а 
loud speaker of French origin—not a Lumiere— 
having a very large conical paper diaphragm, and 
I was very much astonished to find the efficiency 
was about half that of the biz Brown loud speaker, 
so that those who say that the horn increases the 
volume by 150 times are a bit short of the mark. 
With regard to echo, it seems that people with loud 
speakers do not want any echo and those without 
loud speakers want it, and therefore I suppose the 
B.B.C. have to judge what to do for the best. With 
regard to detection, a crystal detector was once 
measured. It was put on to a 2-volt accumulator 
and the current was found to be only 1/20th of a 
milliampere. Then we changed the accumulator 
over and the needle did not move, but we found 
we should have reversed the milliammeter. 
(Laughter) When we did that we found the needle 
went right across the scale to 4 milliamperes, so 
that the rectification ratio was of the order of 
80 to 1. After one stage of high frequency, the 
rectified voltage across the blocking condenser is 
of the order of 4 volts and if you have a rectification 
ratio of 80 to l there is not much room left for the 
square law. Ав long as you have got micro-volts 
to deal with you can haye the square law but when 
you get within 20 miles of the B.B.C. with high 
frequency, it is a straight line law, and that is one 
of the reasons why a set with crystal detection is 
better than a set with а valve detector. 


Mr. E. Cudden. 


I think it would be much better if loud speakers 
were not curved or made with metal horns. It 
is often the endeavour to vet the curved form which 
introduces distortion. I have got over the ditt- 
culty by using а gramophone attachment to а 
loud speaker and using a wooden gramophone 
horn 22 ins. long, which is straight. Jt has a 
rubber connection, and there is no distortion on 
account of curvature. Mr. Fogarty has asked 
Captain Eckersley а question with regard to the 
use of the capacity and resistance coupling in 
low frequency amplification. 1 have tried it and 
found it very satisfactory, and provided you 
increase the value of your H.T. to the proper 
potential, the amplification is very little less. 
Then the choke method is also satisfactory. With 
regard to rectification, а good many people use high 
frequency when near to 2 LO, and there is a ten- 
dency to introduce distortion here. If you want 
the best results with a loud speaker, do not use 
Н.К. when near a broadcast station. I do not 
use reaction or H.F., and I do not use an earth. 
I do not know how it is, but I get perfectly satisfac- 
tory results without one. 1 have got a 40 ft. 
lead to the loud speaker, and that seems to act 
as an eflicient capacity earth. A resistance of 
120,000 ohms is also satisfactory across the trans- 
former secondary. The lecturer was sceptical 
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about obtaining the best results from tuning on 
the secondary of the intervalve transformer, 
but I have found it very satisfactory and it is far 
better than putting the loud speaker across the 
terminals. If your capacity is more than 0-001 
you will get distortion, but if not you can vary 
the tuning in the loud speaker and get & beautiful 
effect from music or speech. The only curious 
thing about it is that the best setting of the con- 
denser is pot nice for speech. 


Mr. Robinson. 

I am surprised that in connection with distor- 
tionless reception, no mention has been made of 
the push-pull effect. There is the push-pull 
amplifier and also the Western Electric double 
button microphone in which the same effect is 
made use of. 1 wonder if Captain Eckersley can 
expound somewhat the idea of push-pull amplifica- 
tion. I take it that the idea is to balance out the 
curved components of a valve system or eliminate 
the output currents which are proportional to the 
square of the input voltage instead of being a linear 
function. In апу case, it would be interesting to 
know something about the push-pull amplification 
effect and the extent to which its use is justified. 
I would also like to have some information, if it 
is available, as to whether there are any methods for 
converting electrical energy into sound energy by 
any means other than the mechanically moving 
diaphragm. Is there any method of causing 
variations in air pressure directly by the action of 
an electrical current, an ionised gas stream or any- 
thing like that? It occurs to me that the 
ideal loud speaker made on such lines would 
dispense with mechanical distortion caused by 
mechanically moving parts. The thing which has 
come to mind is the Simon talking are which 
I have given a trial, but I found the sound 
feeble owing to the low amplification I was using. 
I thought it might be of interest to see what I could 
do with such an arc, using а Bunsen flame very 
highly charged with sodium vapour and applying 
good beefy L.F. speech currents across the flame, 
and I obtained good speech in that way. There was 
a little distortion owing to the irregular discharge of: 
the flame but at times the higher harmonies were 
exceptionally good, and 1 have not heard anything 
quite like it from any other loud speaker. 


Captain Plugge. 

I should like to ask the lecturer why he has 
decided on such a high-pitched note for the tuning 
signal of his stations, It appears to me that in 
order to provide means for sensitive tuning, а 
lower frequency, acoustically speaking, would 
be preferable. Another point arises out of the 
interesting Jecture this evening. I think we all 
appreciate that most of the distortion, if not all, 
is to be found at the receiving end, and a good deal 
of the remarks to-night have been directed towards 
the loud speaker. Personally, I am very much 
in favour of the hornless loud speaker. and I 
am sorry to say that I do not think manufacturers 
in this country have devoted enouyh attention 
to this type of instrument as compared with 
Continental manufacturers. I brought back a 
loud speaker from Paris some six months ago— 
hornless— and having compared it with several 
good makes of horn loud speakers, I am satisfied 
that the hornless loud speaker, everything else being 
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equal, gives better reproduction. It appears to 
me, since our lecterer to-night has pointed out 
the difficulties encountered when dealing with 
acoustics, that it is preferable to perform all the 
work possible in the electrical field, and do as little 
work as possible in the acoustic field. lf a powerful 
signal is required at the receiving end, it is preferable 
to have & diaphragm large enough to produce 
such a signal, and amplity the current sulticiently 
before it reaches the loud speaker, leaving the sound 
vibrations untouched. The ear is a delicate organ 
which is hurt by any unnatural sound. If à horn 
is used, the mind is continuously conscious that 
some mechanical device is being employed. There- 
fore, I think that the future of perfect reproduction 
greatly lies in the development of the hornless 
loud speaker. 


Mr. P. K. Turner. 


I should like Captain Eckersley to deal a little 
further with the question of where the distortion 
lies in the receiver. Captain Ec kers'ev has sug- 
gested that it is mainly in the loud speaker, but I 
am not quite sure that it is only in the loud speaker. 
Whereas 1 am sure. that none of my present hearers 
ever have distortion in their sets, there are quite 
a number of people called broadcast listeners, and 
the percentage of distortion in their receivers is 
roughly 90 per cent. in the set and 10 per cent. 
in the loud speaker, because they do not get the 
chance to muck about with the loud speaker. 


Setting aside the fact that resistance coupled 
amplification is better theoretically, it is quite 
possible to get, with transformer coupling, infinitely 
better results than are obtained by most sets in 
the hands of broadcast listeners that I have seen, 
and one of the main points in which we can help 
these people is in the valves they use. If one is 
going to get anything beyond the most moderate 
power for a small room, it is my fixed conviction 
that the ordinary `‘ general purpose valve is not 
sufficiently powerful for the job. It has not got a 
Jong enough straight part in its curve to deal with 
а loud speaker unless it is grossly over-run. Even 
the dull emitter valve cannot be made to do the 
work properly. 


There is one point about the series rejector in 
use with telephones. А very handy method of 
doing this, which enables anybody to play about 
with it without purchasing special chokes, is to 
insert, in series with the high resistance telephones 
or loud speaker, the primary of an intervalve 
transformer, of which the secondary is shunted 
by the largest variable condenser which can be 
got. If you have a fairly heavily wound high 
ratio intervalve transformer you will usually. find 
that you can successfully make that a rejector for 
this purpose. It is necessary, also, or advisable, 
to insert ohmic resistance in the circuit of the 
rejector to prevent it "rejecting" too power- 
fully. 


I test a lot of transformers and loud speakers 
and valves and I find that there are at least a dozen 
loud speakers that give excellent results, but 
there is an enormous difference in transformers. 
A good transformer will give good results, which 
to the ordinary ear are hardly distinguishable from 
resistance amplification: but there are not many 
such. 
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Mr. Davis. 

If we assume that rectification is proportional 
to the square of the amplitude, then we get strong 
signals out of proportion to weak ones. Does 
Captain Eckersley make any allowance for that 
in the regulation of the output ? 


Mr. Lawes. 


It may interest some of you to know that the 
potential across а 400 microhenry coil with а 
series aerial condenser is about 6 volts at a distanc 
of three or four miles from 2 LO. With regard 
to the use of а detector valve, а short while ago 
I tested one of the cheap Dutch soft valves, and 
was surprised to find а very considerable improve- 
ment in the quality of à loud speaker, coupled with 
increased loudness. I should like to say, also, 
in connection with Mr. Reeves’ remark, that in 
my opinion the shape of the pole pieces of loud 
speakers has not received suflivient attention. 
Some time ago, in testing loud speakers for use on 
ships, I found that the shorter dimension of the 
area of the pole-face made a considerable difference 
to the loudness and quality. I therefore made a 
loud speaker with laminated Stalloy pole pieces, 
the size being about $ in. by 3 in. across. That 
is about three or four times the usual size. Lately 
I have constructed a loud speaker with similar 
poles, and I find the tone is much more mellow. 
Apparently the narrow pole pieces employed on 
some loud speakers produce local disturbance 
of the diaphragm, having а rather high frequency, 
апа that may produce а difficulty. Lastly I 
should like to take up а point mentioned by Captain 
Eckersley when he spoke about the organ notes. 
Some time ago, when being shown over 2 LO, 
one of the gentlemen there said that the lower 
organ notes on Sunday afternoons were present 
in the transmission. I have never been able to 
get them. Now, taking a 16-ft. organ pipe, this 
will have a wavelength of 32 ft. The frequency 
is therefore about 40 cycles. That nice little picture 
on the board begins, I think, at 200. I would 
like to know whether the lower notes are present 
in the transmission. (Laughter. ) 


The President. 


I have been very greatly interested by this lecture 
because Captain Eckersley has dealt with the matter 
in & manner only possible on the part of those 
who have been deeply immersed in the subject 
for months. The subject has become so vast, 
and is so largely unexplored, that to the ordinary 
person it is practically а morass without any 
marked paths through it. That always happens 
where you have a new application of a variety 
of sciences, because where many sciences meet there 
are very rarely any individuals at hand who know 
all the necessary paths, and therefore a great deal 
of spade work has to be done in separating the 
various sciences and moulding them together in 
the appropriate manner. For example, Captain 
Eckersley has found that there are no books on 
acoustics. Of course, as а matter of fact. there are 
a great many scientific books on acoustics. I 
think he has to adinit that there were some a yard 
thick— but he meant that they were so diflicult 
for most people that it amounted to there being 
practically no books. Exactly the same difticulty 
occurred nearly 30 years ago in connection with 
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electrical alternating currents. We had Maxwell's 
theory and Heaviside as the interpreter, and people 
of that day said that although books were in ex- 
istence they were of no use because they could not 
read them. Before the books could be used thev 
had to be interpreted. A tremendous amount 
of research was involved in interpreting Maxwell’s 
and Heaviside’s original work, and 1 have no doubt 
the same thing will happen in acoustics. There 
is information in these books, but it remains for 
people engaged in research work such as that 
which Captain Eckers’ev is doing, to translate 
those books into more general practical application, 
and that he is doing in a splendid manner. It 
is characteristic of him that he gives us a good 
deal of wisdom mingled with his humour, and I 
think he is right in saving that a great deal depends 
upon satisfying people in the art of suggestion. 
If you can give them some notes that suggest 
they are listening to а band, they believe they are 
listening to a band and are satisfied. (Laughter.) 
In other words, 1 think that in reproduction a 
good deal has to he left to the imagination. For 
instance, I believe that in a telephone conversation, 
60 per cent. of the words would be unintelligible 
were there no context for the imagination to make 


use of for supplying the omissions and completing : 


the meanings of the separate words. Possibly it 
is the same, and may always be the same with 
broadcasting, unless workers like Captain Eckersley 
can bring about true distortionless transmission 
and reception. I wil now ask Mr. Coursey to 
take the chair as I have to leave for another 
engagement. 


Mr. Percy W. Harris. 


There are two small practical points I should 
like to mention. Captain Eckersley mentioned 
that we occasionally put condensers across our 
loud speakers, and he does not recommend us to 
do it as we introduce а resonance circuit. I have 
tried a very large number of loud speakers of 
varying quality, and I certainly agree with 
Mr. Turner that quite а large number give excellent 
results, but it does seem to me that many of those 
loud speakers are deliberately designed to be used 
with а condenser across them, for in many cases 
the absence of any shunting condenser across the 
terminals gives an unpleasant tone which is peculiar 
and noticeable in these loud speakers. Placing а 
small condenser across the terminals of the loud 
. Speaker remedies that defect. Perhaps Captain 
Eckersley can say whether it is the custom of the 
manufacturers of loud speakers to allow for the 
presence of a condenser across the terminals, 
because in the average set the condenser is there 
and apparently the manufacturers are allowing 
for their use. One speaker mentioned the use of 
metallic horns and suggested that they were part 
of the cause of distortion. I do not know whether 
that is the case. I am inclined to think that the 
metallic horn is frequently blamed for defects which 
are not in it, and I believe that so long as the lower 
portion of the horn is made of rigid metal we do 
not get much distortion. А gramophone which 
has recently been placed on the market —an 
improved model of à well-known existing machine 
—has a decidedly improved quality. Up to the 
present wooden horns have been used, but in the 
new model the horn is constructed of cast iron, 
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very thick. If the metal of the loud speaker horn 
is thin all the way down to the small oritice (which 
is the case with some of the cheaper loud speakers), 
there are unpleasant resonance effects. 1 do not 
know whether others agree with me, but I consider 
that the introduction of wooden horns on loud 
speakers during the past year or two has not 
brought any improvement in quality. It certainly 
improves the appearance of some of them, but in 
testing one or two models which previously had 
metal horns and now have wooden horns, I really 
cannot find any difference. 


Mr. G. G. Blake. 


At one part of his lecture Captain Eckersley 
spoke of the microphone being treated with some 
weird kind of surgical dressings. It would be 
interesting to know if any other ingredients were 
used in addition to vaseline and cotton wool, and 
how they were applied. 


Speaking of the acoustic properties of & room 
the author said that very little is known on the 
subject. When the architect is designing а room 
or hall he understands so little about acoustics that 
it is really greatly a matter of chance as to what 
properties it will possess when the building is 
completed. 


I remember a lecture about a year ago, at the 
Royal Society of Arts, by Major Tucker, when he 
showed his hot wire microphone, and told us that 
by its aid he had been able to explore the interiors 
of buildings for their acoustic properties. He was 
able to go about a hall and detect nodes and loops 
of sound. In fact, the instrument was so sensitive 
that he could locate certain places in a hall where 
no sound could be heard. 


We have therefore, I suppose, to take it that it 
is possible for a member of an audience to be just 
so located that one of his ears coincides with one 
of these dead spots. In such a position he would 
hear with one ear and not with the other. 


If this instrument of Major Tucker's is made 
uso of it seems to me that it should certainly be 
possible in the future to design rooms with better 
acoustic properties, or at any rate to know something 
of the sort of effects that are likely to be produced 
after the room is built. 


One of the speakers has referred to the Simon’s 
speaking arc as a loud speaker. About a year ago 
I carried out some experiments myself with a 
speaking arc as a loud speaker, and reproduced 
music and speech from 2 LO moderately well. 
]t seemed to me at the time that as the arc has no 
diaphragm and the speech reproduction is due to 
variations of the expansion of the air being heated 
by the arc there should be no undue resonance, 
and this might prove a verv valuable way of 
obtaining good reproduction. My own resulta 
were not altogether satisfactory. I could hear 
quite well right across the room, but the speech 
sounded very woolly. I attributed this to the fact 
that I was using some old apparatus I had employed 
some years previouslv at the time Simon's arc was 
first introduced. Probably the apparatus was 
wrongly designed, and this may have accounted 
for the trouble. I certainly think that further 
experiments should be carried out with this are in 
the hope of finding a solution in this way. 
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Captain Eckersley, replying to the discussion, 
said :— 

Admiral Jackson said that the loud speaker was 
much better а year ago than now. I consider that 
a serious reflection upon 2LO. I do not think so. 
It may be that distortion balanced distortion when 
we used the carbon microphone. I have heard of 
receiving apparatus giving better results with 
faulty microphones when distortion is balancing 
another. For instance, the transformer amplifier 
and the loud speaker may balance distortions, and 
some manufacturers will not sell their loud speakers 
without their amplifier, because they have balanced 
one distortion against another. 

Mr. Coursey raised an interesting question when 
he asked me about the relative merits of various 
principles for loud speakers. That is unfortunately 
& leading question, and, owing to my official 


position, 1 am sorry to say I dare not, if I could, . 


answerit. I should be treading on too dangerous 
ground. It seems to me that it does not matter 
which way it is done. So long as you get the 
result, the principle does not matter. я 

Mr. Reeves referred to sloppy construction of 
loud speakers, and he has there raised a funda- 
mentally important point. We have found, for 
instance, in relation to microphone construction, 
how important it is to leave no slackness in any 
intendedly rigid part. 

As to the question put by Mr. Fogarty as to 
which is the best, resistance capacity, reactance 
capacity or transformer, I hold no brief for the 
resistance capacity, but like it because it is the 
fool's method, and therefore my own-—(Laughter)— 
and as being the method which cannot go wrong, 
provided always, of course, that you use the right 
values. With a 50,000 ohm anode resistance and 
0:2 or 0-3 uF intervalve condensers there should 
be no serious distortion. 

With regard to transformers one must be very 
wary. There are certain ones in highly polished 
brass cases which look lovely, but they may not 
be so good as that dirty looking thing chucked 
away on the dust heap. This transformer question 
is an extraordinarily interesting one, because 
the transformers have got to be efficient from down 
to 30 a second — which we do not give vou (laughter) 
—up to 10,000 a second. Most transformers are 
resonant and only amplify just those frequencies 
which are reamplified by phones or loud speaker. 

By heavily shunting transformers you may cut 
out their resonance, but you may equally reduce 
their sensitivity to our equality with resistance 
capacity amplification. 

Finally you do get down to a fairly effective 
device, and the important point is that you must 
use your transformer in the proper way. Again, 
it is no use taking a transformer and a valve. 
You must have the transformer and the valve. 
When a trader shows you a perfect curve, certified 
by a dozen people. ask him how they got the curve 
and with what valve, and how much they gave 
the certifier. (Loud laughter.) Reactance capacity 
is very good, but make the impedance of the induc- 
tance large. 

The question of detection raised by Mr. Carpenter 
takes us into very deep waters, and frankly, how 
does a valve rectify ? 1 think the general theory 
is quite simple, but a great many factors complicate 
the situation. In certain cases а valve may intro- 
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duce more damping for greater amplitudes, as 
does the crystal. 

I find some difficulty in following Mr. Voigt, 
because he approaches the subject from a different 
angle than I do. Unfortunately I have complicated 
this discussion by foolishly making the mistake 
of using the term equal amplitude when I meant 
equal audibility. I must apologise to all who were 
present at the lecture. The mistake has been 
corrected in the text printed here. 

I wonder if one can neglect the higher frequencies, 
and again I would like to tackle this subject like 
& fool, and it may be a most foolish idea, but I 
think it may be that one can neglect the higher 
frequencies. I have been taken seriously about 
the one valve per mile, and I had better not say 
anything more about that. (Loud laughter.) 

With regard to horns, raised by Mr. Cudden, 
a great many people have dealt with horns. I 
still am an exponent of the horn, because I do not 
think that you ought to do all your work by low 
frequency magnification, and then have an ineft- 
cient system. I do not agree, simply because it 
is not practicable. Our houses are wrecked fairly 
adequately now; my drawing-room does not look 
very much like a drawing-room. It is a chaos of 
valves, condensers, wires, charging apparatus and 
so on, in the middle of which I sit whilst 
my wife complains. We must realise that the 
really efficient set must have a good low frequency 
amplifier and a really efficient loud speaker, 
rather than having a glut of valves and an ineffi- 
cient loud speaker. Without the horn a loud 
speaker is usually inefficient ; the horn increases 
efficiency. 

Ав to the material of which horns are made, 
I do not think it matters in the least. I think that. 
as long as you have a horn which is not influenced 
too much by the vibrations of the moving parts, 
then you are on the right road. 

Somebody mentioned that he was not using an 
earth. "Very inany sets work much better without 
an earth because they tend to oscillate easier, 
and so give apparently louder signals. Be very 
wary of doing without an earth, however. 

Mr. Robinson raised the question of push.pull 
magnification. This is an extraordinarily efficient 
method of magnification, and has all sorts of valu- 
able qualities. The Western Electric system 
with double buttons uses that method. The test 
of a microphone, however—and this is a point 
which has not been mentioned—is the ratio of 
its sensitivity to its spurious noise. The double 
button does not help here. 

Mr. Robinson also mentioned freak microphones, 
and asked if we could use some other method. 
Of course, one dreams about things like that. 
One dreams about microphones which have no 
moving parts whatever; one dreams of heat 
engines which have an efficiency of 100 per cent. 3 
one dreams of all sorts of things like that (loud 
laughter). but after all, the principle does not matter 
if you can get something which is practically perfect. 

Captain Plugge asked why such a high pitched 
note is used by the B.B.C. for tuning. That is 
because the same apparatus is used, for the time 
signal. That is why the high pitched biting note 
is used instead of something which is rather more 
mellow, and therefore difficult for purposes of the 
time signal. 
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I thoroughly agree with Captain Turner on the 
question of the last valve on the loud speaker 
amplifier. That valve has got to do work. It has 
got to push the diaphragm up and down, and in 
consequence it has got to have а certain number 
of watts coming into it, and these watts have got 
to be dissipated in the plate. "Therefore you will, 
in my opinion, require а valve which has at least 
20 volta sweep on the grid without affecting the 
straightness of the curve, and without running 
into grid current. I did not quite understand his 
point about bright and dull valves, but the dull 
emitter valve gives me exactly what the bright 
valve has given me and at much less cost. There- 
fore, I take off my hat to the dull emitter valve. 

Mr. Lawes said he was shown round the 2LO 
studio, and was told by one of the staff there that 
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the pedal notes of the organ were present, whereas 
my curves show а lamentable falling off in the bass. 
That gentleman will get the sack to-morrow. 
(Laughter.) My curves show that the pedal notes 
are present, but I admit not in their full ratio. 
The loud speaker, however, must do better before 
the lack is apparent. 

Dr. Eccles spoke about our work, and I think 
he realises that we are aiming at perfection without 
fake. 

Mr. Harris talked about condensers across loud 
speakers. I said I did not advise their use, as 
they may not give perfect integration as theory 
indicates. 

That finishes my talk, and if it has been as in- 
teresting an evening to you as it has been to me, 
I am more than satisfied. 


BROADCASTING. 


REGULAR PROGRAMMES ARE BROADCAST FROM THE FOLLOWING EUROPEAN STATIONS :— 


GREAT BRITAIN. 
2 BD, 495 metres; BIRMINGHAM 5 II. 475 
GLASGOW 5 86, 420 metres; NEWCASTLE 2 NO, 
400 metres; BOURNEMOUTH 6 BM, 335 metres; MAN 


2 ZY, 375 metres ; LONDON 2 LO, 355 metres ; CARDIFF 5 W 
$1 metres; PLYMOUTH 5 PY (Relay), 335 metres ; EDINBURG 
3 EH (Relay), 325 metres ; (Relay), 303 metres 


Tuesdays, Thursdays and Fridays, 1 p.m. to 2 p.m. (2 LO only). 
Regular daily programmes, 3.30 to 4.30 p.m., 5 to 10.30 p.m. 
Sundays, 3to 5 p.m., 8.30 to 10.30 p.m. 


FRANCE. 

PARIS (Eiffel Tower), FL, 2,600 metres. 7.40 a.m. Weather 
Forecasts, 11.0 a.m. (Sunday); 12.0 noon, Market Report; 
12.15 to 12.30 (Weekdavs), Time Signal and Weather Forecast ; 
3.40 p.m., Financial Reports; 5.30 p. in., Bourse Closing Prices; 
6.15 p.m., Concert; 8.0 p.m., Weather Report; 9.0 р.п. 
(Wednesday and Sunday), Concert ; 10.10 p.m., Weather Forecast. 

PARIS (Radiola), SFR, 1,780 metres. 12.30 p.m., Cotton 
Prices, News; 12.45 p.m., Concert; 1.30 p.m., Exchange Prices ; 
4.30 p.m., Financial Report; 5.0 p.m., Concert; 8.30 p.m., News 
and Concert. 

PARIS (Ecole Superieure des Postes et Telegraphes), 450 metres. 
3.48 p.m. (Wednesday), Talk on History; 8.0 p.m. (Tuesday), 
English Lesson; 8.30 p.m., Concert; 9.0 p.m., Relaved Concert 
or Play. 


PARIS (Station du Petit Parisien), 340 metres. 8.30 p.m., Tests 


BRUSSELS, BAV, 1,100 metres. 


Meteorological Forecast. 
BRUSSELS ( Electrique ), 265 metres. 


and 8.30 p.m., Concert. 


At 2 p.m. and 6.50 p.m., 
Daily, § p.m. 


HOLLAND. 
THE HAGUE, PCGG, 1,070 metres. 4 to 6 p.m. (Sunday), 9.40 
to 11.40 p.m. (Monday and Thursday), Concerts. 
THE HA „ 1,050 metres. 
10.40 to 11.40 a.m. (Sunday), Concert; 9. 40 to 10.40 p.m., Concert ; 


8.45 to 9 p.in. (Thursday), Concert. 
THE HAG 


(Velthuisen), PCKK, 1,050 metres, 9.40 to 
10.40 p.m. (Friday), Concert. 
HIL 1,050 metres. 9.10 to 11.10 (Sunday), Concert 
and News. 
LIMUIDEN (Middelraad), PCMM, 1,050 metres. Saturday, 


9.10 to 10.40 p.m., Concert. 

AM, PA 5, 1,050 metres (Irregular), 8.40 to 10.10 
p.m., Concert. 

AM (Vas Dias), PCFF, 2,000 metres, 9 a.m. and 
5 p.m., Share Market Report, Exchange Rates and News. 


D е 
LYNGBY, ОХЕ, 2.400 metres. 8.30 to 9.45 p.m. (weekdays), 


8 to 9 (Sunday), Concert. 


SWEDEN. 
OLM  (Telegrafverket), 440 metres. Monday, 
Wednesday and Saturday, 7 tog p.m. Sunday, 11 to 12 a.m. 
STOCKHOLM (Radiobolaget), 470 metres, Tuesday and 
Thursday, 7 to о p.m. Sunday, 6 to 8 p.m. 
URG (Nya Varvet), 700 metres. Wednesday, 7 to 8 p.m. 
BODEN, 2,500 metres. 6.0 to 7.0 p.m., Concert. 


GERMANY. Р 
BERLIN (Koenigswusterhausen, LP, 2,370 metres (Sunday), 
10.40 a.m. to 11.4§ a.m., Orchestral Concert. 4,000 metres, 
7 to 8 a.m., Music and Speech; 12.30 to 1.30 p.m., Music and 


Speech; 5.0 to 5.30 p.m., News. 
EBERS ALDE, 2,930 metres. Daily, 1 to 2 p.m., Address and 
Concert; 6 to 7.30 p.m., Address and Concert; Thursday and 


Saturday, 7.20 p.m., Concert. 
BERLIN (Vox Haus), 400 metres. 


5.40 to 7 p.m., Concert; 


1 її a.m., Stock Exchange; 

1.55 p.m., Time Signals; 7 to 8 p.m. 

(Sunday), Concert. 
B 


(Telefunken), 425 metres. 
9. р p.m. 


‚1 0 sts and Concert. 
Gramopt one records. 
LEIPZI 


7.30 to 8 p.m. and 8.45 to 


e A.G.), 726 metres. i 
„ 460 metres. 7.30 to 10 p.n. Tests. 
G (Mitteldeutsche Rundfunk A.G.), 450 metres. 
MUNCHEN (Die Deutsche Stunde in Bayern), 480 metres. 
AUSTRIA. 
VIENNA (Radio-Hekaphon), боо metres. 


CZECHO-SLOVAKIA. 

PRAGUE, PRG, 1. 800 metres. 8 a.m., r2 a.m. and 4 p.m., 
Meteorological Bulletin and News ; 4,500 metres, 10 a.In., 3 p.m. 
and ro p.m., Concert. 

KBELY (near Prague), 1,150 metres. 
Concert and News. 


7.15 p.m. and 10 p.m., 


SWITZERLAND. 
GENEVA, 1,150 metres (Weekdays). 
Concert or Lecture. 


LAUSANNE, HB2, 780 metres. 


and Address, 


At 3.15 and 8 p.m., 
Daily, 9.15 p.m., Concert 


SPAIN. 
MADRID, PTT, oo to 700 metres. 6 to 8 pau., Tests. 
MADRID (Radio Iberica), 392 metres. Daily (except Thursdays 
and Sundays), 7 to 9 p.m. Thursdays and Sundays, 10 to 12 p.m., 
Concerts. 
MADRID, :,8.0 metres. Irregular. 
CARTAGENA, EBX, 1,200 metres, 


5.30 p.m., Lectures and Concerts. 


ITALY. 
ROME, ICD, 3.200 metres. Weekdays, 12 a.m. 
4 p.m. and 8.30 p.tu., Tests, Gramophone Records. 


12.0 to 12.30 p.m., §.0 to 


1,800 metres, 


Runbaken 
temporary and tapptng-potnt connections. 


The battery clip, useful for making 
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1. All questions are answered through the post. 


A selection of those of. general interest 


ts published. 2. Not more than four questions may be sent in at any onetime. 3. Every 
question should be accompanied by a postal order for 1/-, or 3/6 for four questions, and by a 


coupon taken from the current issue. 


4. A free coupon appears in the first issue of each 


month, and if this is sent in together with coupons from the three previous issues, the 
reader is entitled to have one question answered free of charge. 


„H. D. H.“ (Boston) asks if there is any special 
method of connecting the fixed and moving 
vanes in variable condensers. 

It is always better to connect the moving plates 
of the condenser with a point of fixed potential ; 
thus, the moving vanes of a condenser used to tune 
the A.T.I. should be connected to earth, while the 
moving vanes of an anode tuning condenser should 
be connected to + H.T. 


B. M. G.“ (Basingstoke) submits a diagram 
of a dual amplification circuit, and asks why 
the tuning of the receiver should be affected 
when the telephones or loud speaker are 
touched with the hand. 

We notice that in the diagram submitted the 
loud speaker is connected between the tuned 
anode coil and the plate of the valve. If you reverse 
the positions of these components, thus connecting 
one side of the loud speaker to + H.T., it is probable 
that your diffieulties will disappear, since the 
positive side of the Н.Т. battery is a point of 
fixed potential. In the original circuit the high 
freauency potential of the loud speaker with respect 
to earth is continually changing, and any capacity 
between the loud speaker and earth will be shunted 
across the plate filament circuit of the valve. 


“ W.W.” (Farnborough) sends particulars 
of a transformer coupled H.F. amplifler, and 
asks by what means the selectivity may be 
improved. 

The flatness of tuning in your existing H.F. 
transformers is due to the resistance introduced 
into the circuit by the use of No. 42 S.W.G. wire. 
The use of à tuning condenser would not improve 
the selectivity, and the only method of doing this 
would be to use a thicker gauge of wire, in order 
to reduce the ohmic resistance. An excellent 
Н.Е. transformer, having а very sharp resonance 
curve, could be constructed by coupling together 
two duolateral coils. Кога wavelength of approxi- 
mately 2,000 metres, two No. 600 lgranic coils 
would be suitable. The primary winding should 
be tuned by а variuble condenser of not more 
than 0-0005uF capacity. 


"S.L." (Birmingham) sends a description of 
his receiver. and asks if the use of a rejector 
circuit would enable him to eliminate the 
transmissions from 5 ІТ. 

Unless great care is taken in the construction 
and adjustment of the coils and condensers in the 
rejector circuit, this method of reducing interference 
will not be so effective as the use of & coupled 
aerial circuit. We recommend that you couple a 
reaction coil to the secondary tuning circuit. 
There will be no danger of causing interference 
through the use of this reaction coil, unless the 
coupling is made close enough to cause the set to 
oscillate. The use of reaction and a loosely coupled 
aerial circuit should give all the selectivity reouired, 
and we recommend that you use a rejector circuit 
only as a last resort. 


H. J. J.“ (Ilford) asks why buzzing noises 
should be heard on certain studs of the selector 
switch of his crystal receiver. 

The buzzing noises which you hear are probably 
due to a break in the wire hetween the switch stud 
and the tapping on the coil, or to a poor contact 
between the stud and the switch arm. The noises 
are usually caused by earth currents due to 
neighbouring electrical machinery, trams or lighting 
mains. If you listen carefully, you will no doubt 
be able to distinguish the characteristic hum of a 
dynamo commutator. This phenomenon is well 
known. and is often useful in indicating the location 
of a broken wire in a receiving set. 


H. P.“ (Lancashire) has built a resistance 
coupled L.F. amplifier which does not function 
properly until the valves have been switched 
on for about half a minute. 

We note that the coupling condensers which you 
are using have a capacity of 24F. and that the grid 
leaks have а resistance of the order of 1 megohm. 
The time taken for the charge on the condenser to 
ad, ust itself to the redistribution of potential when 
the valve filaments &re switched on is therefore 
comparatively long. The obvious remedy is to 
reduce the sive of the coupling condensers. |n 
practice the actual capacity of these condensers 
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is not critical, and may lie between 0-01 and O-luF. 
You may find it an advantage to use a lower 
resistance grid leak, say 0:5 megohms. 


" B.R." (Petrograd) asks if the light rays 
emitted from the filament of a valve have any 
effect upon the valve characteristics and the 
functioning of the valve. 

The light rays of short wavelength in the ultra- 
violet region of the spectrum will cause electrons 
to be emitted, under the influence of the photo- 
electric effect, from the parte of the grid and plate 
upon which they fall The number of electrons 
freed in this way constitutes only а very small 
fraction of the electron emission from the filament, 
апа it is doubtful if their effect upon the character- 
istic of the valve could be detected. 


H. G. .“ Sheldon) refers to the circuit 
given on page 525 of the issue of January 23rd, 
1924, and states that he cannot observe any 
change in signal strength when the detector 
valve is switched off. 

The effects which you observe seem to point to 
the fact that the radio frequency choke is not 
functioning properly. The self-capacity of this 
coil must be kept at an absolute minimum, since 
radio frequency currente will be passed by any 
stray capacities which may exist. If you intend 
to work chiefly on the B.B.C. band of wavelengths, 
you might find it an advantage to substitute a 
basket coil consisting of 300 turns of No. 36 D.S.C. 
for the cylindrical choke coil described in the original 
article. The minimum amount of insulating 
varnish or paraffin wax should be used in the 
construction of the coil, which for preference 
should be self-supporting. 


“ A. M.W." (London, S.E.8) submits a diagram 
of a single-valve transformer-coupled H.F. 
amplifier, and asks if we can suggest any 
reasons why it should not function properly. 

The connections of the circuit are correct, 
and assuming that the wiring of your instrument 
corresponds with the diagram, we can only suggest 
the following causes for failure: (1) That the reac- 
tion 001] is reversed. (2) That the wiring of the 
H.F. transformer does not correspond with the 
wiring of the valve plug into which it is inserted ; 
(3) That the tuning range of the H.F. transformer 
does not correspond with the tuning range of the 
A. T. I. If you give attention to these three points, 
we do not think you will have any difficulty in 
getting the amplifier to work. 


H. d. T.“ (Dundalk) asks if it is necessary 
to use insulated wire for the lead-in between 
the horizontal part of the aerial and the point 
where the aerial enters the house. 

There is no necessity to use insulated wire for 
the whole of the lead.in portion of the aerial. 
The insulation of the point where the aerial enters 
the house should, however, receive very careful 
attention, and it is important to ensure that the 
wire is bent in such & way that rain water will 
run off the wire before reaching the insulator. 
The lead-in wire must be kept well away from the 
wall of the building if efficiency is to be obtained. 
If the wire runs parallel with the wall for about 
15 or 20 ft., the average distance from the wall 
should be between 5 and 10 ft. 
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C. F. W.“ (Tamworth) wishes to include a 
milliammeter in his receiver circuit, and asks 
at what point in the circuit the meter should 
be connected. 

The correct place to connect & milliammeter 
is between the negative side of the H.T. battery 
and the L.T. battery. With regard to the range 
required for a four-valve receiver, allowing a 
reading of 2 milliamperes per valve, you will require 
an instrument measuring from 0 to 10 milliamperes. 
If power valves are used in any part of the receiver, 
it will be n to allow more than 
2 milliamperes for these valves. 


“ F.A." (Wakefield) asks if it would be practic- 
able to use plug-in type H.F. transformers 
in the Neutrodyne receiver. | 

We are afraid that you will not be able to use a 
series of these transformers in order to cover a 
wider range of wavelength, because the balancing 
capacities wil have to be changed each time the 
values of inductance and capacity in the grid and 
plate circuits are changed. The balancing of the 
stray capacities is а somewhat delicate matter, and 
would take quite a considerable time. 


* G. B." (Staines) asks if there is any danger 
of damaging receiving valves when the re- 
ceiver is adjusted to give loud and distorted 
music. 

There is no fear of damaging the valves when 
they аге producing distorted speech апа music. 
The only way in which they could be permanently 
damaged is by applying an excessive H.T. voltage 
and burning the filaments too brightly. 


“ W.B.” (Wellington) asks if the bridge method 
of recording wireless signals can be recom- 
mended for amateur use. ` 

The bridge method is somewhat critical in 
operation, and we think that you would obtain 
better results by using the method suggested in 
the article entitled The Automatic Recording 
of Wireless Signals,” by E. R. Batten, in the 
issue of October 24th, 1923. If this method is 
used, it will be possible to connect the Siemens 
relay to the receiver by means of a telephone 
plug in the manner which you suggest. 


" H.B." (Southampton) asks the reason for 
distortion and whistling noises which occur 
in his receiver. 

The distortion which you experience is due to the 
fact that your receiver is continually in a state 
of self-oscillation. When telephony is being 
correctly received, it should not be possible to 
hear the whistle caused by the carrier wave when 
the receiver is slightly detuned from the wavelength 
of the transmitting station. It is possible that 
you will have difficulty in preventing self-oscillation 
if both the aerial and reaction circuits are tuned. 
We therefore recommend that you use an untuned 
reaction coil having a natural wavelength less than 
that of the lowest wavelength which it is required 
to receive. 


„E. A. A." (Edinburgh) asks if tables are pub- 
lished giving the diameters, in inches and 
millimetres, of the various numbers in the 
standard wire gauge. 

A complete list of the gauges of wire in common 
use is given on page 111 of The Wireless Annual.’ 
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NOW IS THE TIME 


to become thoroughly acquainted with the theoretical 


principles of Wireless. 


Don't wait until the winter, 


but get a sound idea of the “whys and where- 


fores 


" now, so that when the winter even- 


ings come along you will be able to get 
right ahead with your experimenting. 
The most simple and efficient 
book you can read for 
this purpose is 


The Elementary Principles of Wireless Telegraphy 


By R. D. BAN GAL. 


each 


In Two Parts Price 4/- 
(By Post 4/4) 


—or— Combined in One Volume 7/6 


(By Post 8/-) 


Universally Recognised as the Standard Wireless Text-Book, 
Of ali Booksellers or direct from 


THE WIRELESS PRESS, LIMITED, 


THE PIONEER HOUSE FOR WIRELESS . PUBLICATIONS, 


The “Sound Wave" 


AND 


Gramophone Journal 


TRADE AND TECHNICAL 


The most authoritative Journal 
in the Kingdom on matters 
pertaining to the Gramophone 


SPECIAL ARTICLES ON 


MUSIC - - - - ACOUSTICS 
SOUND BOXES 
TONE ARMS 

TONE CHAMBERS - STYLI 


and all other accessories inciden- 
tal to Gramophone construction. 


100 Pages. 42 Monthly. 


From from the 


1&2 


or direct 


usual newsagents 
mee rera e DUNLOP & CO,, 
tfield St., Tabernacle St., London, E.C.2 


Er UIRININSEETIEEITSTITS TIUS SEEYA ND 


12—13 HENRIETTA STREET, STRAND, LONDON, W.C.2 


Y ED! 


ARATUS MAKING. ay A. V. Ballhatehet. 
book is to help beginners on the construc- 
the work, and the author, being a practical 

from experience. 184 pages and 138 illus- 
Price 3/6, post free 3/9. 


T 
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RAPHY SIMPLY EXPLAINED. By 
One of the useful Model Engineer 
to Cases 64 pages, 35 illustrations, 


E 
i 
i 


WIRELESS AT HOME. By H. de A. Donisthorpe. uh s 
to receiving Wireless News, Concerts and p As 
you hew to obtain the best results. 


50 pages, 16 illustra- 
Price 6d., post free 7d. 


tal 
48 pages, 22 illustrations. Price 
HOW TO MAKE А VALVE RECEIVING SET. By A. V. 
Gives full details for making a two-valve set, 
Well illustrated. Price 8d., post free 7d. 


"i nem MODEL ENGINEER" RADIO CALL BOOK. А 
and Reference Book specially adapted for 
—— ireless Stations. You can iden most stations 


p may hear, and also a good many amateur radio stations. 
ave a copy by your apparatus for m reference. Punched 
ready for the hanging material. Price 6d., post free, 7d. 


THE MODEL ENGINEER AND ELECTRICIAN. Published 
Thursday. Always contains some useful information 
ireless matters, and has been in touch with Wireless 
for over twenty-four years, Price 4d., post free 6d. 
From all booksellers, as above, or post free from 
PERCIVAL MARSHALL & CO. 


66 FARRINGDON ST., LONDON, E.C.4 
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NFERIOR workmanship makes itself evident sooner or later— 

usually accompanied by disaster. In every field of production 

the value of discrimination when purchasing is becoming a 
vital consideration. Safeguard yourself against breakdown or 
burning out by purchasing the highest standard in materials, 
design and finish. 


The R.I. Transformer fulfils these requirements to such a degree 
that its use has become standard all over the world. 


Wireless Engineers and Experimenters know and obtain the 
best—that is why they stipulate R.I. Transformers. 


Send for eur Compoments Catalogue W. free on request. 


RADIO INSTRUMENTS LTD. 


M ing Director: J. JOSEPH, M. I. E. E 
Chief Designer: W. A APPLETON, M.B.E. MIRE. (late Admiralty Technical Research Officer). 


Works, Offices and Showrooms : 


12 Hyde Street, New Oxford Street, W.C.1 


Telephone : Regent 6214-6215-6216. Telegrams : © Instradio, London." 
PROVINCIAL DEPOTS: 
Manchester: 19 Hopwood Avenue. Dundee: Caird Hall, Dock Street. Dublin: Brown Bros. (Ireland) Lid., 
Leeds : Trinity House, Commercial Street. Brussels}: Trent Livres & Zwaab,24 Rue de E18 William Street. 
Birmingham : Britannia Works,Gt. Charles Malines. Belfast: Campbell, Gardner &. Co., T4 
Glasgow : 47 Waterloo Street. [ Street. pper Arthur Street, 


Printed by Sanders Phillips & Co., Ltd., Chryssell Road, London, S.W.9, for the 

Proprietors and Publishers, The Wireless Press, Ltd., 12.13 Henrietta Street, London, ui 

W.C.2; Sydney, N.S.W., 97 Clarence Street; Melbourne, 429.24 Lift! Collins 
Street; New York, 326 Broadway. 
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PRICE 4° NET. 


SHORT 
WAVE 


RECEIVER 


No. 252 Bay 


CRYSTALS WHICH OSCILLATE & AMPLIFY 


я | 
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MARCONI SCIENTIFIC 
——- COMPONENTS — 


The latest achievement of the Amateur is to receive 
America on his home-built Set. Experience has proved 
this can only be done by using scientifically designed 
components built to stand up to requirements. Just 
as the M.S.I. Receivers are world known for reception 
of Continental Stations, so the M.S.I. Components are 
known to procure this result for the Amateur. 


SINGLE VARIABLE 
CONDENSER 
.001 mfd. 

Price - - 25 

00005 - - 22/6 


DOUBLE ANODE CONDENSER — 20029 -.- - 20 
Each section · 00025 darte /6 

May be connected to give 0006, "00025, 900128 MOUNTED 10j/- extra in 

Unmounted 30/- Mounted 42/6 each case. 


MARCONI SCIENTIFIC INSTRUMENT CO. LTD. 


London Showrooms: 40 DEAN ST., SOHO, LONDON, W.1 
POST ORDERS: | | 
Works—70 DUDDEN HILL LANE, WILLESDEN, N.W.10 
P wi "te sr é 8 
Phone Works - - - - - - - Willesden 2617/8 


HOW TO MAKE 


A Novel Crystal Receiver. 


A Single-Valve Note Magnifier. 
A Two-Valve Receiver.-W /L 300-1, 200 metres. 


GENTS’ 
“Tangent” Ten to One 
L.F. Transformer 


specially designed lo obtain 
maximum resulls in 


The ^ Unidyne " Circuit 


A Two-Valve Note Magnifier. 


A Universal Three-Valve Receiver 
for all Wavelengths. 


Fully described in 


PRACTICAL WIRELESS 
SETS FOR ALL 


HOME CONSTRUCTION MADE EASY 
By Percy W. Harris. 


Price 1/6 Nett By Post 1/8 


Fitted with soldering terminals, 
Tested on 1,000 volts. 


Guaranteed for silence, 
speech and music. 


PRICES :— CI iri уеп i 
sse ont ear wiring charts are given in every 
wit г V 12/6 case, together with complete instructions 
terminals — | Write for Free Descriptive and details of component parts required. 
2 TT 7» terature. 
with “Tangent 77 YOU CANNOT GO WRONG. 


terminals — 14/6 GENT & Co., Ltd. 


FARADAY WORKS 
LEICESTER 


No second-rate effects will satisfy the — 


intelligent purchaser for whom "TANGENT 
filments are designed. 12. 


Of all Booksellers and Newsagents. 


The Wireless Press Ltd. 


12-13 Henrietta St., London, W.C.2 
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OSCILLATING AND AMPLIFYING CRYSTALS 


By HUCH S. 


T is an interesting fact that whilst many 

of the phenomena met with in the course 

of development of wireless telegraphy 

and telephony have been satisfactorily 
explained by theories put forward and con- 
firmed time and again in experimental and 
research work, yet one of the earliest 
phenomena observed has so far defied a 
complete explanation. 

We refer to the theory of the operation of 
the crystal detector and contact detectors 
in general. А great deal of work has been 
done in the way of investigating their 
properties and as much has been written on 
the subject, and yet no satisfactory theory 
has been advanced so far which will explain 
all the phenomena met with. 

The glamour of the valve and the possi- 
bilities which its development introduced, 
certainly appears to have side-tracked re- 
search work on crystal detectors, but we 
believe that the time has now come when the 
crystal detector must again claim a great 
deal of attention and important develop- 
ments seem likely to take place in the very 
near future. An article contributed by 
M. I. Podliasky in a recent issue of Radio 
Electricité revives interest in this subject. 

New developments may always be looked 
for where no definite theories have been 
established, for without a clear view of the 
operation of a device to form some guide 
and basis for research, there must exist a 
vast unexplored field. Consequently, whilst 
one would hesitate to place any confidence in 
new ideas put forward which were contrary 
to established theories, yet here in the case 
of the crystal we have no excuse for being 
sceptical of new discoveries. 

Amongst certain investigators there has 
for some little while past been what may 
almost be described as a presentiment that 


Pocock, Editor. 


great possibilities still remain unexplored in 
the properties of crystal detectors, and we 
may refer in particular to articles now 
appearing in The Wireless World and 
Radio Review, contributed by Mr. James 
Strachan. | 

We believe that the first recorded observa- 
tion on the production of oscillations by 
means of a crystal contact was made by 
Dr. W. H. Eccles. In Мау, 1910, he showed 
before the Physical Society of London a 
galena detector generating oscillations in an 
oscillatory circuit. 

Comparatively recently a Russian engineer, 
M. Lossev, has been successful in obtaining 
really interesting results in connection with 
the production of oscillations and also 
obtaining amplification in the reception of 
wireless signals utilising crystals. Reference 
to his work is made by M. Podliasky in the 
article referred to above. 

“ Necessity,” it is said, “ is the mother of 
invention," and perhaps it may be that 
whilst in other countries the valve has been 
so universally adopted and so easy to obtain 
that other methods of reception and amplifi- 
cation have been ignored, the difficulties 
which no doubt existed in obtaining valves 
and other apparatus in Russia during recent 
years may have stimulated research in other 
directions leading to these results. 

For obtaining these results, M. Podliasky 
appears to favour the employment of zincite- 
carbon or zincite-steel contacts, considering 
that these combinations lend themselves 
more readily than others tried to the pro- 
duction of relatively strong oscillations. 
There is no complication in the apparatus 
employed, the mounting of the crystal and 
its contact can be identical with the ordinary 
arrangement and where a carbon contact is 
used it has been proposed to employ the 
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filament of an old carbon filament lamp. 
For the steel contact a fine steel wire may 
be used. | 

The zincite crystals must be properly 
selected, but according to Radio Electricité, 
even poor crystals can be converted into 
good ones by fusing the crystal in an arc 
and either breaking the crystal afterwards, 
so as to expose the clean surface, or by 
scraping off the bad conducting surface 
produced externally. In fusing the crystal 
manganese dioxide should be present. 

In order to test a batch of crystals it is 
necessary that their characteristic curves 
should be taken and a crystal capable of 
producing oscillations will be recognised by 
the fact that at a critical potential a negative 
resistance kink in the characteristic curve 
will be observed. It may be necessary to 
search over the surface of the crystal for 
good points, but when once a point is found 
it is likely to be comparatively stable in its 
action. | 

In Fig. 1 we reproduce an illustration 
which accompanied the article above 
referred to, and from this it will 
be seen that two circuits are provided, a 
low frequency circuit L, C, which will give 
an audible note in the telephones when 
oscillations are produced, and a high 
frequency circuit L, C, to which the 
crystal can be switched over after satisfactory 
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Fig. 1. An arrangement where a low frequency 
circuit is provided to test for osciHations. 


oscillations have been started. This high 
frequency circuit can be tuned to the desired 
wavelength. 

. A dry battery of 40 volts is provided, and 
the potential applied to the crystal contact 
will be found to be between 5 and 30 volts, 
for obtaining good results, and it is mentioned 
that the internal resistance of the dry battery 
should not be too high. 
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The resistance R is of about 1,000 
ohms, and the values for the capacities and 
inductances of the two circuits are given as 
follows :—L, = o'I henry. С, = 0:2 mfds. 
C, = o-o1 mfds. L, = 5 microhenries. 
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Ly 


Fig. 2. Another circus fer reception of very 
short waves. 


A low resistance telephone of about 300 
ohms is used in this circuit. By switching 
to the circuit L,, C,, and .by varying the 
potential and resistance value, audible oscilla- 
tions can be heard in the telephones. 

Fig. 2 shows another circuit with which it is 
claimed reception is possible on a wavelength 
of as low as 25 metres. Particulars of this 
circuit arrangement are as follows :— 

The resistance R was 2,300 ohms; the 
inductance coil L, of the circuit consisted 
of: seven spirals of copper wire, 2 mm. 
diameter, wound as a solenoid of 54 centi- 
metres radius. The air dielectric condenser 
Ci had a maximum value of 0:0003 míds., 
L, and L, were choke coils consisting of 
o: mm. wire, single layer, wound as a 
solenoid, their purpose being to prevent the 
passage of high frequency oscillations to the 
circuit containing the batteries and the 
resistance. : 

А wavemeter consisted of a coil L, (a 
single spiral of wire 2:2 mm. diameter, wound 
on a radius of 5:5 centimetres) and an air 
condenser С, of 0:006 míds. А galena 
detector D, enabled readings of the maximum 
strength to be made by means of a galvano- 
meter (micro-ammeter reading 100 micro- 
amperes). The galvanometer was shunted 
by a condenser C, of 0-0003 mfds. ү 

We hope to be able to provide some further 
information regarding the employment of 
crystals in this way and in the meantime we 
should welcome reports of results obtained 
by our readers. 
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The long range short wave Receiver. 


SHORT WAVE RECEIVER. 


DESIGN FOR A LONG RANGE SET COVERING A WAVE BAND 90/200 METRES. 


With thc increasing interest taken in short wave work considerable attention 
is being given by experimenters to the construction of efficient receiving sets 


operating on waveleneths below 200 metres, 


The receiver described here has 


been developed essentially to mect this demand and contains much informa- 


tion that may be helpful when 


contemplating 


the construction of a 


short-wave set, 


WING primarily, no doubt, to the 

very successful transatlantic work- 

ing on wavelengths of about roo 

metres, and secondly by reason 

of the Postmaster-General’s recent con- 

cession permitting experimental] transmis- 

sions to be made on 115 to 130 metres, 

interest has been aroused in efficient receivers 
operating on these wavelengths. 

Of the arrangements at present in use 

for reception on 100 metres, the most 

popular is probably a single circuit tuner 


with detector valve and reaction соп, 
followed, possibly, by a single-stage low 
frequency amplifier. There is, of course, 
the supersonic heterodyne receiver which 
is, perhaps, the best system for reception 
on these wavelengths, but it is doubtful 
if many experimenters care to undertake 
the construction of such an instrument in 
view of the large number of component 
parts required. 

Difficulty encountered in the reception 
of short wavelengths can be almost summed 
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up in the one word—capacity. It presents 
itself in the mounting of the electrodes of 
the valve, in the leading out wires in the 
pinch of the valve and is fairly liberally 
distributed throughout the connecting wires 
and the inductances, producing paths of 
low impedance which give rise to oscillation, 
damp out the received oscillations and 
self-oscillation, and drop the potentials 


applied to the valve grids. The reactance of 
a condenser (measured in ohms) is inversely 
proportional to its capacity and to the 
Írequency, thus representing a very low 
value at the high oscillation frequency of 
wavelengths of тоо metres. 
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covering on insulated wire, when used for 
spacing the turns of an inductance, produces 
a self-capacity several times that given by 
an air spaced coil. The insulation on a wire 
in acting as a dielectric gives rise to losses, 
and these losses increase with frequency and 
so again, on short wavelengths where the 
frequency is high, it becomes necessary to 
use air dielectric inductances, air producing 
lower losses than other dielectrics. А 
minimum quantity of dielectric material 
should be allowed to be in the vicinity of 
the turns, the coils being as far as possible 
self supporting. | 

Another loss which increases with frequency 


+ 
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Short wave receiving circuit. Capacity reaction is employed, C, being arranged to stimulate oscillation and 
C, to suppress «t. 


The effect of distributed capacity in the 
tuning circuit should also be noted. The 
higher the self-capacity of the tunin 
inductances the more limited will be the 
wave range produced by a given tuning 
condenser. Hence it is most important to 
aim at an absolute minimum of distributed 
capacity in the inductance windings. This 
can only be achieved by increasing the 
spacing between the turns to a distance 
equal to about the diameter of the wire 
and also doing away with the insulated 
covering and employing air spacing. The 


is the high frequency resistance, and conse- 
quently the wire employed should be of 
liberal gauge and have an enamel covering 
to preserve the surface of the wire in a 
clean bright condition. Constructional 
details of the inductances are given later. 
Proceeding to the circuit, it will be 
noticed from the diagram that a series 
tuned aerial circuit C,, L,, is employed 
moderately tightly coupled to a tuned 
closed circuit C,, L,. To limit the number 
of tuning adjustments it was at first thought 
possible to tune the aerial and closed circuits 
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by the closed circuit condenser alone, but 
it was found with the entire aérial coil 
coupled to the closed circuit that self- 
oscillation disappeared at a setting when 
the wavelength- was approximately the 
fundamental of the aerial It became 
necessarv, therefore, to break up the aerial 
circuit either by adding an external in- 
ductance or a series condenser, the latter 
being adopted as it gives sharper and more 
critical tuning, oscillation is more easily 
produced and controlled, and signal SERIE 
is greater. 

It has also been stated with regard to 
transmission that the elevation of the 
emitted wave is dependent upon the ratio 
of inductance to capacity in the series tuned 
aerial circuit. If this is the case it is an 
important factor, for the vertical component 
will govern the location of the point of 
reflection from the Heaviside layer and 
hence particular ratios of inductance to 
capacity should be adopted for communi- 
cation over given distances. Assuming this 
argument to be correct, the effect should 
not be overlooked in the receiving circuit 
where, no doubt, the same properties exist. 

The aerial tuning condenser C, is connected 
on the earth side of the inductance L,, an 
arrangement which is not permissible with 
single circuit tuners, but possible here as 
it is not short circuited by thé capacity to 
earth of the filament heating battery and 
other apparatus on the circuit. It is con- 
nected on the earth side so that its moving 
plates may be at earth potential and “ hand 
effects," such as are sometimes produced 
when tuning, obviated. The tuned closed 
circuit is also earth connected so as to 
create a definite earth potential point 
throughout the set and to eliminate “ hand 
effects " when operating the closed circuit 
and transformer tuning condensers, C, and 
Сз, which have their moving plates con- 
nected to points in the circuit, which are 
at a low high-frequency potential. 

It is desirable to stimulate some degree 
of oscillation in the aerial circuit to com- 
pensate for the damping produced Ьу 
radiation, resistance and capacity and the 
feed-back condenser C, is introduced for 
this purpose. To accomplish this it is 
necessary to arrange the relative direction 
of winding of the inductances L, and L, 
correctly and as one coil is placed over the 
other the direction of winding must run 
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on continuously from one coil to the other. 
In building the inductances the windings 
are thus made in opposite directions, or in 
other words, one resembles a left-hand 
threaded screw and the other a right-hand 
thread. 

А tuned high-frequency amplifier is used, 
and although it is difficult to obtain suc- 
cessful high frequency amplification on 
short wavelengths, the introduction of a 
tuned oscillator in the plate circuit of the 
first valve will produce some degree of 
amplification if the component apparatus 
is carefully constructed, as it brings about 
the very desirable condition of stimulating 
oscillation and giving .oscillation control 
that can be easily mampulated. The in- 
ductances La and L., like 1, and La, are 
wound in opposite directions to produce a 
continuous winding when joined together 
at one end. Bearing in mind the connections 
of a simple oscillating circuit it is easy to 
see that if a small degree of capacity feed- 
back is arranged between the plate of the 
detector valve and the plate end of induc- 
tance La, that oscillation will be set up by 
the detector valve in the circuits La, L4, 
Cz. On wavelengths of 100 metres, it was 
found that this condenser did not bring 
about the desired effect because, apparently, 
of the very high capacity leakage across the 
intervalve transformer, but the introduction 
of the low- capacity fine wire choke coil 
Ch,, easily brought about oscillation. The 
object of this condenser C,, however, is 
not to cause oscillation but to prevent it, 
and to achieve this it is only necessary to 
link it across between the plate of the 
detector valve and the aerial, where the 
oscillations are in opposite phase to those 
occurring at the plate of the Н.Е. valve. 
The H.T. bridging condenser C, is connected 
in circuit to form a junction between the 
primary and secondary windings of the 
transformer La, L., so that the path of the 
oscillating currents is not carried around 
the distributed H.T. leads. 

By employing an H.F. transformer, recti- 
fication can be carried out by a valve of the 
“О” or “OX” types without grid con- 
denser and leak, and with a negative grid 
potential. 

A matter often overlooked when connecting 
up a receiving circuit is that. the. filament 
heating and H.T. batteries when standing 
on the bench produce an almost earthed 
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point in the circuit, as do also the telephone 
receivers when placed in contact with the 
head. Whether or not telephone receivers 
are operated through a transformer, the 
conditions still exist and if not forming an 
actual low insulation leakage path, they at 
least form a route to earth of almost negli- 
gible impedance to the oscillations, owing to 
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occur when the two paths tune to wave- 
lengths widely different, as will be the case 
when so few turns are included in the 
aerial tuning circuit of the receiver such as 
are required on these short wavelengths. 
It is necessary in consequence to connect 
up the batteries with short leads—suffi- 
ciently short to prevent them acting as a 
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Underside view of тепе! showing the low loss H. F. transformers of special design for short wave work. 


the high capacity of the windings. Again, 
this effect, though unimportant when re- 
ceiving on wavelengths of 300 or 400 
metres, cannot be overlooked on 100 metres. 
This path to earth thus created is, of course, 
additional to that normally provided and 
it will readily be appreciated how serious 
damping of the received oscillations will 


tuned counterpoise—and insulate the bat- 
teries from earth by standing them on a sheet 
of ebonite or glass resting on four insulators 
to give liberal spacing from earth. As to the 
telephones (telephone or intervalve trans- 
former), it is necessary to connect efficient 
choke coils having low capacity, Ch, and 
Ch,, on either side of them. i 


(Constructional details will appcar in the next issue.) 
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THE EARLY HISTORY OF TELEVISION. 


The problem of television, which has recently caught the public imagination, 


is by no means new. 


In this article the author adduces interesting historical 


facts concerning early attempts to transmit pictures and images by 
electrical apparatus. 


By JAMES STRACHAN, F.Inst.P. 


HE first steps in television may 

be said to date from the earliest 

attempts at transmission of draw- 

ings by telegraph, since the prin- 
ciple underlying both is identical, the differ- 
ence lying in the speed of operation of the 
synchronous system. The transmission of dia- 
grams by the electric telegraph appears 
to have been accomplished first by the 
Abbé Caselli in 1862, and was in actual 
practice between Amiens and Paris between 
1865-1869. Caselli is reported to have spent 
ten years in working out his apparatus, which 
appears to have been a modification of the 
chemical recorder, an iron stylus marking 
on paper sensitised with cyanide of potash. 

The discovery in 1873 of the electrical 
sensitivity of selenium to light immediately 
stimulated the scientific imagination, and 
during the next ten years the claims of 
various investigators raised hopes that the 
problem of television was within measurable 
distance of perfect solution. Looking back 
over the past fifty years it appears almost 
incredible that the year 1877, which saw 
the advent of Graham Bells telephone, 
also witnessed the invention of the “ telec- 
troscope," the first practical attempt at 
the solution of the problem of television. 
We now have wireless telephony, but tele- 
vision has not advanced appreciably in 
practice. 

The first mention of the telectroscope," 
which was invented by M. Senlecq, of Ardres, 
appeared in this country in The English 
Mechanic (Vol. XXVIII, page 509, January, 
1879), when a preliminary description of 
the apparatus was published. From this 
brief notice it appears that Senlecq's appara- 
tus was a lineal descendant of Caselli's. 
The image to be transmitted was projected 
on the glass of a camera obscura and traced 
out by a selenium point in the transmitting 
circuit, the variations in the current re- 
producing the effects of light and shade at 
the receiving end by electro-magnetic means. 


The published description of Senlecq's 
“© telectroscope " was immediately followed 
by claims for similar inventions by numerous 
investigators, who appear to have been 
working on the problem at the same time, 
including Messrs. Ayrton and Perry and 
Brown (in England), and Messrs. Sawyer, 
Sargent, Carey, McTighe and Graham Bell 
(in America). 

Senlecq appears to have developed the 
primitive idea of the moving selenium 
point into a more complicated multiple cell 
apparatus for direct vision, and a detailed 
description of this may be found, with 
illustrations of the apparatus, in The 
English Mechanic (Vol. XXXII, pages 
534-5, February, 1881). A single line wire 
was used, the electrical impulses being 
derived from a slide pulling under the 
influence of gravity and making contact 
during the fall with connections to the 
multiple-cell on which the picture was 
projected. Reproduction at the receiving 
end was accomplished by means of syn- 
chronous clockwork, and the incandescence 
of fine platinum wires, occupying similar 
positions to the selenium cells in the trans- 
mitter. The clockwork scheme looks 
impracticable, but it is stated vivid but 
fugitive pictures were obtained leaving an 
impression of the transmitted light and shade 
on the retina of the eye. 

On February 7th, 1879, a Mr. Redmond, 
of Dublin, wrote a letter to The English 
Mechanic (Vol. XXVIII, page 540) one 
month later than the first published des- 
cription of Senlecq's first apparatus, stating 
that he had been experimenting on this 
subject for three months with some success, 
and that he had adopted the principle of 
the copying telegraph, but that he had 
failed to obtain synchronous movement 
of sufficient rapidity. 

In 1880, Graham Bell deposited with the 
Smithsonian Institution a sealed description 
of an invention for “ seeing by telegraph.” 
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This announcement in the press was followed 
by a letter from Messrs. Ayrton and Perry 
describing some of their own experiments, 
and those of Prof. Kerr. In both a multiple 
line wire was proposed with the usual mul- 
tiple cell transmitter. In Ayrton and Perry's 
receiver each selenium cell of the transmitter 
had its counterpart in a magnetic needle 
which, by moving, closed or opened an 
aperture through which light passed, thus 
constituting a kind of mosaic of easily 
operated light shutters. Prof. Kerr's re- 
ceiver consisted of a similar mosaic of electro- 
magnets with silvered ends illuminated by 
a polarised beam of light and observed 
through an analysing prism. The action of 
this receiver depended upon the rotation 
of the plane of polarisation by the current 
passing through the electro-magnets. This 
was followed by a letter from a Mr. Middleton, 
of St. John's College, Cambridge, who des- 
cribed his apparatus before the Cambridge 
Philosophical Society on March 8th, 1880. 
He departed entirely from the use of selenium 
and used a multiple-cell transmitter of 
thermo-electric couples which generated heat 
in similarly situated thermo-couples at 
the receiving end, the radiant heat being 
rendered visible by reflection from the 
polished surfaces of the thermo-couples 
“after the fashion of a Japanese mirror." 
Previous to Graham Bell's announcement, 
patents for television had been taken out 
in America by Messrs. Connelly and McTighe 
of Pittsburg and Dr. Hicks of Bethlehem, 
Penn. The latter termed his invention a 
“ diaphote." Further particulars of the 
foregoing may be found in an article entitled 
." Seeing by Telegraph” (The English 
Mechanic, Vol. XXXI, pages 177-8, April, 
1880). A full description of Carey’s apparatus 
as it appeared in The Scientific American 
is reprinted, with illustrations, in the 
same volume of The English Mechanic 
on pages 345-6. This is a multiple-wire 
apparatus with the usual selenium-cell trans- 
mitter and incandescent receiver with carbon 
or platinun elements.* The subsequent 
description of Senlecq's improved apparatus 
in the following volume, loc. cit., is much 
more ingenious. · Б, 
In March, 1881, Shelford Bidwell (who 
had experimented with selenium perhaps 
more than any of his contemporaries) 


*Referred to by Mr. Campbell Swinton in his 
paper on The Possibilities of Television.” 
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delivered his classical lecture on “ Selenium 
and its Applications to the Photophone and 
Telephotography ” at the Royal Institution 
in London. It should be noted in passing 
that ''telephotography is used in quite 
another sense.at the present day. This 
lecture was fully reported with illustrations 
in The Enghsh Mechamic (Vol. XXXIII, 
pages 158-9, pages 180-1.). 

In the year 1882 the correspondence in 
The English Mechanic referred to by 
Mr. Ll. B. Atkinson in the discussion on 
Mr. Swinton’s paper оп “ The Possibilities 
of Television," appears in two letters, the 
first signed “W.L.” and the second 
“11. B. A." (Vol. XXXV, page 151 and 
page 194). In the apparatus suggested by 
“ W.L." the transmitter is Senlecq's and 
the Nicol prism receiver which he claimed 
as a novelty had already been anticipated 
in a more practical form by Kerr. 

Thereafter the pages of scientific journalism 
are singularly silent for many years on the 
subject of television, leaving us in 1882 
with almost as much accomplished as at 
the present day. 

In conclusion the present writer desires 
to draw the attention of readers to the 
valuable historical record of the development 
of the telegraph, the telephone and the micro- 
phone to be found in these early volumes of 
The English Mechanic, and which cannot 
be found elsewhere in so complete a form. 
For example there is a note that in 1877 
Prof. Loomis, of New York, transmitted 
morse signals over a distance of twelve 
miles through the upper reaches of the 
atmosphere by means of kites flown with 
copper wires to the same height at the re- 
ceiving and transmitting stations, without 
other connections except these aerial wires 
and earth. I cannot find a reference to this 
elsewhere, but it may be found in American 
literature. 

With regard to the subject of television 
these historical notes bring out clearly 
that the earliest experimenter, Senlecq, had 
a very clear conception of what was required, 
viz. a single line wire with synchronous 
apparatus. The majority of subsequent 
inventions suggest the impracticable multiple 
wiresystem. Further, it appears tothe writer 
that in the light of present-day knowledge 
the thermo-electric system suggested by 
Middleton is worth careful re-investigation. 
In the thermionic valve we now have 
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means of amplifying minute thermo-electric 
currents, while we have also a much more 
extensive knowledge of thermo-electrics and 
more sensitive thermo-couples available. 


The late Silvanus Thompson has also shown. 


us how in the case of “ magic" Japanese 
mirrors microscopically minute differences 
of level in the metal may produce distinct 
images by reflection. А brass mirror on 
which a design was slightly etched by acid, 
even after twentv .minutes polishing to 
remove the design, still showed the latter 
by reflection. By this means, as suggested 
bv Middleton, we have a simple and sensitive 


t Vidc Light Visible and Invisible," рр. 50-54. 


THE WIRELESS WORLD AND RADIO REVIEW 


307 


method of changing radiant heat into an 
image visible by reflected light by the varving 
expansion of a suitably constructed metallic 
mirror. The apparatus suggested by Middle- 
ton comprised the cumbrous and impractic- 
able multiple wire system. From the modern 
point of view this would be replaced by the 
synchronous movement of mirrors at each 
end and transmission of the amplified 
currents by wireless. From the point of view 
of physical theory some such modification 
of Middleton's apparatus could be arranged 
to accomplish all that we might expect 
from Mr. Campbell Swinton's invention, 
and appears more within the sphere of practi- 
cal politics. 


VALVE TESTS. 


THE B.T.H. AND EDISWAN “R” TYPES. 


HE “ К” valve demands no intro- 

duction. Developed during the 

war, and first known as the French 

valve, it was manufactured on 
a large scale, and many present-day en- 
thusiasts gained their first acquaintance 
with the “ magic bottle " under war con- 
ditions, when the number of different types 
then obtainable was very small. 

To these enthusiasts a note on the “К” 
type may seem redundant, but this week 
our notes are penned for the more recent 
newcomers to the realms and mysteries 
of wireless. 

The “К” frequently referred to as the 
" twelve-and-sixpenny," is one of the 
cheapest valves on the market, and must 
in consequence have a large following. 
It is, moreover, as we shall see, a good all- 
round valve, which merits its popularity. 

All the leading valve manufacturers have 
an К” type in their catalogues, but this 
week space permits us to deal with only 
two, the B.T.H. and the Ediswan products. 
There is a great similarity in regard to the 
filament characteristics of all the various 
makers' valves which may be due to the fact 


that during the war all the leading manu- . 


facturers were working to the same Govern- 
ment specification. In all cases, the filaments 


are rated at 4 volts, and Fig. 1 shows the 
case of the B.T.H. sample we tested. At 
normal filament volts the current is 0:65 


EMISSION MILLIAMPERES 


FILAMENT AMPERES 


FILAMENT VOLTS 
Fig. 1. 


ampere, producing an emission of 4 milli- 
amperes. The usual plate current-grid 
volts characteristics are given in Fig. 2, 
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magnification of this is rather lower than is 
the case with most valves of the class, 
and works out at slightly less than 64 to І 


MILLIAMPERES 


FILAMENT AMPERES 
EMISSION MILLJAMPERES 
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Fig. 2. 


FILAMENT VOLTS 
Fig. 4. 
the 8o-volt curve.giving promise of good 


low frequency amplification when a negative With an impedance of 24,000 ohms when the 
bias of about 3 is applied to the grid. The plate potential is бо (Fig. 3). 
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Fig. 3. Fig. 5. 
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On our standard* circuit the B.T.H. 
"R4" gave quite satisfactory results in 
whatever capacity it was operating. As a 
«detector or high frequency amplifier, 30 volts 
high tension seems to be quite sufficient, 
and when operating on the low frequency 
side, 60 volts on the plate gave good signal 
strength. At this value of plate potential 
we found it advisable to apply a steady 
voltage of —2 to the gnd. 

The characteristics of the Ediswan valve 
are given by Figs. 4, 5 and 6, and with the 
exception of the filament, they are seen to 
differ quite considerably from those pre- 
viously discussed, and illustrated in Figs. 2 
and 3. Fig. 5, for example, which gives the 
plate current as a function of grid voltage, 
immediately suggests a higher magnification 
factor. This assumption is proved to be 
correct as is seen from Fig. 6, where it is 
shown to be about 9:3 for the higher plate 
voltages. The plate impedance is corres- 
pondingly higher as is suggested by curve 
B, Fig. 6, and proved by curve C, same figure. 

Under circuit conditions we found this 
make also quite satisfactory, particularly 
as a high frequency amplifier, which, in view 
of its somewhat higher magnification factor, 
was to be expected. 

40 volts H.T. was used when the valve 
was working as a high frequency amplifier 
or detector, and 80 to тоо for low frequency 

Our standard circuit is a straightforward one 
comprising H.F., Detector, L.F. 
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work. Under the latter conditions a grid 
bias of —3 to —4 was employed. 

Both the foregoing are good all-round 
valves and suitably adjusted will give 


TU HILL. 


EDISWAN^R^ 


14 


ANODE CURRENT MILLIAMPERES 


ANODE VOLTS 
Fig. 6. 


perfectly satisfactory results in any receiving 
circuit. 

Next week we shall deal with the remaining 
types of this class. 


(Courtesy : Rockwood Co., Ltd. 
А range of box spanners for various nuts. 


USEFUL WRENCHES. 


The only correct method of tightening up 
small nuts in wireless instrument making 
is by the use of hollow box spanners, yet 
how often one finds the amateur instrument 
maker endeavouring to turn nuts on the 
back of the panel, and possibly in some 
inaccessible spot, by means of pliers. In 
using pliers it is impossible to judge the 
degree of tightness given to a small lrass 
nut and, in consequence, the thread mav 
easily become stripped, whilst damage to 
the faces of the nut is almost certain to 
occur. The wrenches shown in the ac- 
companying illustration should prove most 
useful to instrument-making work. 
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Unit set of very simple design suitable for school construction and use. 


WIRELESS IN SCHOOLS. 


The reception of broadcasting, and an elementary study of radiotelephony in 

schools provide recreation for the scholars as well as encouraging scientific 

study. The article describes the installation of a loud speaker set in a 
London school with a minimum of expenditure. 


By G. F. AYLARD and J. A. EDEN, B.Sc., 


of the Barnsbury Central School, London, N. 


HORTLY after the British Broad- 

casting Company definitely announced 

that they were going to transmit 

lectures of an educational value for 
schools, we decided to see what could be done 
in the way of receiving. Previously we had 
constructed nothing more ambitious than 
crystal sets, the school being situated less than 
ten miles from 2 LO and such sets being the 
limit of the ordinary boy's means. We had 
to cater for some five hundred boys and girls 
of ages from eleven to sixteen. 

Our first problem was finance! The local 
education authority severely limited their 
expenditure to ten shilings towards the 
licence. Beginning from that we took stock 
of the situation and decided that our require- 
ments were a large loud speaker, a detector 
and two stages of low frequency amplifica- 
tion, with the possibility of a power valve in 
the second stage, together with the necessary 
accumulator and H.T. battery. With no 
definite funds available the cost appeared to 


be somewhat alarming. However, inquiry 
amongst the boys showed a vast amount of 
enthusiasm and a readiness to provide the 
sum of one shilling in instalments from 
varying amounts of pocket money. Thus 
we made a start. 

It was quickly apparent that something 
must be shown for money received if we 
were to push the matter to a really successful 
conclusion, hence we decided to build in 
units as funds permitted. The first part was 
a variable condenser bought unassembled 
and built up amidst much excitement 
among the select few members of the Radio 
Society. That brought in a fresh influx of 
members with subscriptions and so we pro- 
gressed. Each part, on being obtained, was 
carefully demonstrated and its use explained, 
and in a surprisingly short time we had our 
tuning, detecting and one note amplifying 
units complete. 

In order that our experience of the diffi- 
culties met and how they were overcome 
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may be of use to others, we chronicle them 
here. 

Our first aim was to obtain true repro- 
duction. This we have found in the course 
of our tests to be most essential. At first we 
had difficulty with the announcer's voice 
blasting out in most distracting fashion, whilst 
musica! items came through remarkably well. 
This we at once saw must be overcome as 
lectures and talks were to be broadcast. 

Another point we had in mind was that the 
set must be both robust and reliable. Owing 


to the situation of the aerial, a certain amount ' 


of moving about was inevitable. The 
question of reliability needs no stressing 
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tension battery, 

were necessary: 
4 pieces of ebonite, 9 ins. by 6 ins., by 1-in. 
I variable condenser, 0-0005 capacity. 


the. following requisites 


3 filament resistances. (Igranic). 
3 R. 5 valves. 
2 L. F. transformers. (Ferranti). 


3 fixed condensers of 0-0002, 0-001 and 
0:0025 míds. The method of making these 
is detailed later. 

I 2-míd. fixed condenser for connecting 
across the H.T. battery. (Mansbridge). 

I grid leak, 2 to 3 megohms.  (Dubilier). 

I Duolateral coil (35 or 50.) 

48 2 B.A. terminals. 


NOTE MAGNIFIER 


Details for drilling the panels. 


when dealing with five hundred children and 
a critical staff. 

A straight circuit built up on the unit 
system was found to lend itself admirably 
to our purpose from other points of view 
than the one already indicated. The separate 
units lend themselves extremely well to 
sclence room demonstrations, the need and 
function of a tuner, the valve used as a 
detector and as a note magnifier. Each 
panel is complete in itself. Further, the 
work was collective and well within the 
scope of the boys. 

Provision has been made to provide a 
further unit on the high frequency side and 
for the introduction of reaction. After 
providing the loud speaker, a 6-volt 100 
ampere hour accumulator and 120-volt high 


4 telephone terminals. 
I2 valve sockets. 
I resistance, 100,000 ohms. 


The four panels (two L. F's.) were marked 
out and drilled, as shown in the drilling 
diagram. These were carefully rubbed down 
with carborundum cloth to remove the outer 
skin from both sides and polished with a 
piece of soft rag and pumice powder. 


All the terminals were first cleaned by being 
boiled in strong soda solution, thoroughly 
rinsed in water and then dipped into strong 
nitric acid for an instant, again washed, and 
then dried and lacquered. All the parts were 
separately suspended on short lengths of 
brass wire during this treatment and not 
handled directly. 
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The tuning unit was first assembled and 
wired as shown in wiring diagram. 

It should be noted here that the wiring in 
the photograph shows terminals for the 
introduction of reaction, but this was found 
to be unnecessary for our own station. 


1 . 
4 . 
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the points to note here are (1) the fixing of 
the 100,000 ohms high resistance across the 
secondary circuit of the transformer. It was 
found that when the two note magnifiers 
were in use that this was necessary to reduce 
resonance effects. (2) The rheostat is in the 
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Arrangement of the components and wiring. 


In the detector unit, the grid leak was 
connected between the grid and L.T. + to 
allow the H.F. unit to be added later and the 
о:оот mfd. condenser, which is usually 


' DO ole 


9 09917. fF 


positive lead of the filament, thus allowing 
the negative grid bias to be maintained 
at a constant value by means of grid cells. 

The last unit differs from the third to the 


a 


Circuit diagram of simple three-valve receiver suitable for operating a loud speaker at distances up to 10 miles 


from a broadcasting station. 


connected across the primary of the trans- 
former, was left across the output terminal 
ofgthe detector unit. 

Proceeding to the third unit assembled, 


Reaction is not made use of. 


extent that the resistance across the secondary 
of the transformer is omitted and the 0-0025 
mfd. fixed condenser is inserted across the 
output terminals for the loud speaker. 
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The fixed condensers were constructed of 
the same size outwardly. We describe here 
the making of the o-oo1 mfd. and indicate 
the variations necessary for the others. Two 
pieces of ebonite were cut, 1 in. by 2 ins. by 
in., and rubbed down. Two holes to take 
4 B.A. screws were drilled centrally in top 
piece, 1$ ins. apart. Five pieces of copper 
foil, 4 in. wide by 14 ins. long, and six pieces 
of mica 0:002 ins. in thickness, І in. wide and 
Ij ins. long, were cut. The condenser was 
built up with one inch of the copper foil 
overlapping, a trace of shellac varnish holding 
the plates together, and this was allowed to 
dry under pressure. When quite dry the 
copper with the mica dielectric now securely 


Radio added to the three RS. 
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When the set was finally assembled and 
tried out it was found that results were 
greatly improved by applying separate plate 
voltages to each valve. This was done by 
removing the connecting links in the H.T. 
circuit and using separate plugs and spade 
terminals on pieces of flex, to connect the 
detector and first L.F. valves to various plus 
voltages. 

A further important point is the grid bias. 
This was applied by a separate dry battery 
with plug connectors at every 1°5 volts. 
Again tests were carried out and we found 
that it was necessary to apply 3 volts to the 
first note magnifier and 4:5 volts to the second. 
The important point to remember if distor- 
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Scholars at the Barnsbury Central School, London, N., 
listening to one of the special transmissions for schools broadcast from 2 LO. 


The 


apparatus was entirely constructed by senior boys. 


held together was arranged between the 
ebonite plates and gripped in the vice whilst 
a 5 В.А. drill was run through the holes to 
pierce the copper foil. Two 4 B.A. one-inch 
cheese-headed brass screws were inserted 
and screwed up tight with a nut on top. 
A little molten paraffin wax was run along 
the edges to seal the condenser in. For the 
0:0002 mfd. condenser only two pieces of 
copper foil and three pieces of mica were 
required, whilst the 0-0025 mfd. condenser 
required eleven pieces of copper foil and 
twelve pieces of mica. Alternatively the 
latter can be made out of six pieces of foil 
I in. wide and seven pieces of mica. 


tion is to be reduced to a minimum is that the 
correct voltage must be applied to the valve. 
The trial and error method had to be em- 
ployed as the necessary instruments for 
working out the characteristic curves of the 
valves were not available. 

Our aerial is about 9o ft. long, the frce end 
being some 80 ft. high and the lead-in end 
20, whilst the earth is good. Our results are 
thoroughly satisfactory and, if the lectures 
to come are as good as the two we have 
already received, we shall have both an 
efficient апа economical set, for, up 
to date, we have spent less than cighteen 
pounds. 
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A Selective Amplifier. 

It is well known that atmospheric dis- 
charges affect the wave collecting device, 
whether it is a frame aerial or an open aerial, 
and set up oscillations in the aerial circuit. 
For the reception of C.W. signals, a local 
heterodyne is generally utilised, and with 
proper tuning the signal which is required 
is heard as a note, but the atmospherics 
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bad circuits for all the currents which have 


‘not the note of resonance of these circuits, 


while they are sufficiently damped not to 
vibrate under the action of the atmos- 
pherics.* 

‘It is therefore proposed to use one or more 
very damped amplifying circuits, and one 
or more circuits connected as a selective 
series, with a sufficient number of three- 
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Fig. 1. 


are heard as noises. When the atmospherics 
are not numerous, the operator easily 
distinguishes between the noises and the 
note of the signal, but when the atmospherics 
are numerous, it is difficult to distinguish 
the signal. It has therefore been proposed 
to construct a receiving system which will 
limit the amplitude of the atmospherics, 
and to utilise selective circuits which are 


electrode valves, each of these circuits being 
tuned to the final period of the detected 
signals, or upon a multiple or sub-multiple 
of this period. It is known that a series of 
amplifying. stages may produce sustained 
oscillations. The sustained oscillations occur 
in the resonant circuits of the valves when 
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* British Patent No. 203, 678 ; bv Marrec, Ltd. 
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the heating of these valves is suitable, 
and when the resonant circuits are tuned 
precisely to the note of the signal to be 
received. The heating of the valves is suitably 
decreased, so that when no signals are re- 
ceived, the sustained oscillations do not 
take place. The local sustained oscillations 
are then produced only under the action 
of the desired signals, and only while these 
last. In other words, the heating is regulated 
so*that the smallest possible current of 
similar period to that of the natural period 
may suffice to produce the sustained local 
oscillations. In this manner a reproduction 
of the selected signals is obtained, of relatively 
great intensity. 

To fulfil these conditions, the arrangement 
sketched in Fig. т may be used. А receiving 
amplifier, А, is connected at BB to the 
aerial circuit, and the detected current is led 
from the terminals CC to the low frequency 
amplifier. The grid circuits of valves V,, 
V, and V, contain condensers whic 
have a capacity of about o-oor or 0:002 
microfarads to prevent oscillations. The 
amplitude of the atmospherics is reduced 
by decreasing the heating of the valves 
VI, V, and V}, The amplified currents are 
connected to a system of resonant amplifiers, 
V., V. and V., which are tuned to the note 
of the signals to be received. The circuits of 
these amplifiers contain transformers, which 
are constructed so that they are highly 
selective only for those currents having a 
frequency for which the transformers are 
tuned by their inductance and capacity, 
and the added capacity. 


I 
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Fig. 2. 


Variable Resistances. 
A variable resistance may be constructed 
as shown in Fig. 2.“ A resistance wire is 
* Britieh Patent No. 208,536, by Société Belge 
Radio-Electrique Société Anonyme. 
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wound upon an insulated former which may 
be cylindrical in shape, but has a projection 2 
formed upon it. The contact consists of a 
spring blade 3 arranged parallel to the axis 
of the former. The former is mounted upon 
two spindles, 4, 5, which are supported in 
the framework. 

When the arrangement is to be used as 
a variable resistance, one terminal of the 
circuit is connected to the spindle, 5, or 
to the point, 6, of the frame, while the other 
terminal is connected to the side, 9, of the 
frame. 

The arrangement can be used as a poten- 
tiometer, as may be seen from the figure. 
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Improvements in Crystal Detectors. 

This invention refers to crystal detectors 
comprising a crystal arranged in a rotatively 
mounted carrier, and a wire contact spring 
movable over the crystal. 

One example of the construction is given 
in Fig. 3.* I isa cover plate of insulating 
material, to which is attached a metal 
frame, 2, in which the crystal carrier is 
mounted. The crystal carrier has a circular 
body, 3, and a toothed edge, 4, and the crystal 
is mounted in the recess 5. 

In the construction shown, the body of 
the crystal carrier is formed with a stem, 
6, which passes through the frame, 2, and 
is threaded at its end to receive a nut, 7; 
8 is a short spring. 

The crystal carrier is rotated by turning 
the knob 9, fastened on the spindle of 
a toothed pinion, ro, which engages the 
toothed edge, 4, of the carrier. А wire 
contact, II, which rests on the face of the 
crystal, is secured to a pin, 13, which in 
turn is fastened to the spindle of the knob 
I2. The crystal may be adjusted by turning 
the knob 9, which moves the crystal, or 
the knob 12, which moves the wire contact. 


W.J. 


* British Patent No. 212,415, by the Sterling 
Telephone & Electric Company, Ltd., and T. D. 
Ward-Miller. 
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SOME SUGGESTED > 
LINES FOR EXPERIMENTAL RESEARCH.* 


By G. G. Brake, M.I.E.E., A. Inst. P. 


NE of our greatest difficulties ах am a- 
teurs is to find sufficient time in which 
to carry out our experiments. Many 
of us get ideas which we individually 
have no chance of pursuing to a con- 
clusion. If we cannot carry out our schemes 
ourselves it seems to me that the next best thing 
we can do is to bring them forward at our informal 
meetings, во that others with more time at their 
5 may take them up where we lay them 
own. | 


The Tuned Micropbone. 

On January 5th, 1923, Major W. S. Tucker 
delivered an exceedingly interesting experimental 
lecture at the Royal Society of Arte, on his Gun 
Mierophone.f During the lecture a possible 
application of this instrument to wireless inter- 
ference prevention occurred to me, but perhaps 
l had better first describe the instrument which is 
shown in Fig. 1. 


H 


C 


The tuned Gun Microphone designed by 
Major W. S. Tucker. 


Fig. 1. 


C is & cylinder of metal closed at one end by 
means of а plunger P, а number of holes Н, H!, 
are drilled in the side of the cylinder, and there 
is a small hole about } in. in diameter at the other 
end D. Across this opening is fitted a filament 
of fine platinum wire W, which is kept at a dull 
red state of incandescence, and forms one arm 
of a Wheatstone bridge. (Fig. 2.) 

The cylinder C can be tuned to any audible 
or even inaudible sound wave by means of plunger 
P. When properly tuned the received sounds 
cause pulses of air into and out of the oylinder. 
passing the heated filament, and these in turn 
cause alterations in its temperature, thereby giving 
rise to variations of resistance. Records are made 
by a sensitive galvanometer, а siphon recorder, 
or a telephone receiver, across the bridge. 

This instrument is so sensitive that a year or 
so ago the explosion in Holland was faithfully 
recorded by its aid. It can be tuned to respond 
to the deep note of a distant gun many miles away 
und it is so selective that it will record the report. 
from the gun, and yet reject the sounds of rifle 
fire in its vicinity. 1 remember that Major Tucker 


*Opening remarks at Discussion at informal 
meeting of R.S.G.B. Мау 14th, 1924, at I. E. E. 


t Full description of the lecture will be found in 
Journal of Soc. Arts, Vol. 71, pp. 121-134. 


demonstrated this in his lecture in the following 
manner. He tuned his cylinder to the noise 
made by shutting a distant door, and showed that 
his microphone readily responded, and he showed 
that the blasts of a loud motor horn in close prox- 
imity to the cylinder failed to produce any effect. 

In this microphone it seems to me we have a 
most valuable selector for wireless reception. 


TO RECORDING INSTRUMENTS 


Fig. 2. 


Brulge connections of the Tucker 
Microphone. 


Two or more spark or C.W. signals may be heard 
in the "phones simultaneously on the same wave- 
length, producing complete jamming, yet with this 
instrument I believe, provided that each station 
transmits a distinct musical note, it should be 
possible to select any station at will. If this 
proves to be the case it would open up the ether 
to a greater number of transmitters, and tend to- 
wards greater secrecy. 

Somewhat similar attempts have been made, 
I know, by Johnson, Guyott and others with 
tuned reeds and tuning forks, without very practical 
results, but the sensitivity of reeds and tuning 
forks is not to be compared with Major Tucker's 
microphone. 


Experiments with the Speaking Arc as a 
Loud Speaker. 

About a year ago I carried out a few experiments 
in rather a haphazard way, to see if a speaking are 
might. be employed as a loud speaker. The results 
were quite encouraging. Fig. 3 shows the connec- 
tions employed. 
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Fig. 3. 


The Speaking Are. 
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The hum of the electric supply mains was weakly 
audible, but I believe it could have been smoothed 
out by а suitable system of condensers and chokes 
in the leads to the arc. 

The quality of the speech was rather woolly, 
but this I believe was due to the employment 
of an excessively large condenser across the arc, 
and the improper design of the transformer. 1 
used for my experiment an old transformer which 
I made for а speaking arc that I showed to this 
Society in my 1913 lecture, and at that dete there 
was little published information on the subject. 
It had an equal number of turns on both primery 
and secondary and no iron соге. 

I feel sure that the scheme is capable of great 
improvement. Ав the sounds are produced by 
temperature variations in the arc causing sudden 
expansions and contractions in the surrounding 
air, there being no diaphragm employed, I believe 
we should avoid resonance phenomena and pre- 
dominant troubles. 


Suggested Method of 
Voltages. 

At the discussion after Dr. Whiddington’s paper 
to our Society in 1920 on Wireless Valve Circuita 
as applied to the Measurement of Physical Quan- 
tities, I drew attention to an interesting experi- 
ment, which Dr. Eccles hed then recently shown 
at the Royal Institution, in which he had placed 
a gold leaf electroscope between the plater of a 
condenser. When he held the charged rod near 
the electroscope he showed that а very slight 
divergence of the leaves produced large capacity 
changes, and altered the note emitted from 
suitably tuned circuits. 


Measuring Small 


т> 
RECEIVING 52 7 


Fig. 4. А suggested arrangement of voltage meusure- 
ment by the beat note method. 


1 suggested that an electroscope might be ein. 
ployed in connection with Professor Whiddington's 
apperatus for the measurement of voltages. 

І think it would be well worth while to conduct 
some experimente on the following lines. 
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Two tuned circuits as employed by Professor 
Whiddington could be heterodyned to produce 


a beat note, the slightest voltage рр to the 


gold leaf G (Fig. 4) should then produce a change 
of frequency in the circuit, and could be detected 
by ear. 

This idea could be carried a good deal further, 
I think, and curves might be plotted with a wave- 
meter to read off extremely small voltages, as 
thus 
providing an exceedingly delicate microvoltmeter. 
The detection could be done best probably on the 
wavemeter, employi the electroscope circuits 
simply to act as oscillator. 


A Suggested Electroscope Amplifier. 

Some such arrangement as that shown at the 
bottom of Fig. 4 might be employed, the leaves 
of the electroscope G being connected through a 
crystal rectifier to the top of the aerial inductance 
asshown. A high resistance leak R would probably 
have to be connected between the top of the 
electroscope and earth. 

A separate heterodyne H could be employed 
to heterodyne circuit A (both of these circuita being 
tuned to very different frequencies to those being 
received in the A.T.I.). The voltage changes 
produced in the electroscope by the incoming 
signals could then be employed to alter the beat 
note, possibly completely silencing it at every 
signal, or by suitable adjustment it might be made 
to have the reverse action. 

A separate heterodyne need not necessarily 
be employed. A similar result could probably 
be obtained by the employment of coupling from 
the set when in a state of oscillation, provided 
that A be tuned to the same frequency as the 
A.T.I. 

The  electroscope might provide sufficient 
electrostatic coupling to the A.T.I., if not the A.T.I. 
and А could be coupled magnetically. 

This idea is analogous to one I heard of some 
time ago from Mr. Ooursey, in which the diaphragm 
of & telephone formed one plate of & condenser, the 
capacity of which was varied by the diaphragm 
movemente. 


The Three-Electrode Valve employed as a 
Supersensitive Electroscope. 

On March 22nd, 1922, in a paper before this 
Society on Modern Views of Electricity and the 
Three-Electrode Valve," I demonstrated a new 
experiment which had been shown during the 
previous year before the Physical Society by Mr. 
Harrison Glew. 

Two small spirals of wire coated with а radioactive 
material were employed. One was placed on the 
top of an electroscope, and connected to ite gold 
leaf, and the other to the negative pole of а Wims- 
hurst machine, or the negative terminal of a small 
coil, the positive terminal being earthed. The 
radium rapidly ionizes the air mainly by alpha 
particle bombardment, so that the atmosphere 
quickly becomes filled with negatively and posi- 
tively charged ions. When the machine is worked 
at a distance from the electroscope, it then attraote 
the positive ions, and repels those negatively 
charged, so that a cloud of negative ions rapidly 
collects in the neighbourhood of the electroscope, 
and causes its leaves to diverge. 
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After the lecture Mr. Child suggested to me that 
it would be interesting to connect а spiral to the 
grid of & valve. I have since tried the following 
experiment, using a Marconi “Q.X.” valve, 
chosen because ite grid is so well insulated, and 
because of ite high amplificating characteristics, 
its amplification factor being about 25. Fig. 5 is 
self explanatory. Using & plate voltage of 120, 


a steady reading of 1 mA was obtained in the plate. 


circuit. This could be rapidly reduced to zero by 
means of a small Wimshurst machine operated at 
a distance of 7 or 8 feet, and the plate current 
could be brought back to 1 or even to 1-5 mA when 
the polarity of the machine was reversed. By 
referring to the Q.X. valve curves, it will be seen 
that the cloud of ions in the vicinity of the grid 
must have reached a voltage of between 1-8 and 1-9 
volte to raise the plate current to 1-5 mA. 

Employing’ a sensitive moving coil galvanometer 
in place of the milliampere meter, and only 60 volta 
in the plate circuit the valve, with а radium spiral 
attached to its grid, became so sensitive that а 
small piece of brown paper 1{ ins. square, heated 
and then excited by friction, would bring the plate 
current to zero, from a distance of 6 ft. 

I tried replacing the two radium spirals by 
flamee from two small pieces of cotton wool dipped 
in methylated spirit, and obtained equally good 
resulte. 


RADIOACTIVE RADIOACTIVE 
SPIRAL SPIRAL 


Lid 
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T'he three-electrode valve employed as а 
supersensitive electroscope. 


Fig. 5. 


On the diagram, on the right-hand side of Fig. 5, 
1 have shown in dotted lines a high tension battery 
the positive terminal of which was (for the experi- 
ment which I аш about to describe), connected 
to one side of the valve filament. If the negative 
terminal of this high tension battery was connected 
to earth the plate current was at once reduced to 
zero. 

I think the explanation of this is that the radium 
spiral, and the ionized air surrounding it, holds 
the grid at & fixed potential, and when the high 
tension battery is connected to earth, the whole 
circuit becomes relatively positive to the grid. 

My next experiment was to connect the radium 
spiral to the grid of the valve of my receiving set, 
to see if, by means of а static machine, fitted with 
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a radium spiral, I could from a distance impress a 
negative voltage on the grid, and so cut off the plate 
current. With a grid leak in position, I could only 
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Fig. 0. Radium spirals employed to make the valve 
function near the top of ite characteristic ourve. 


produce effects when the machine was very near. 
1 tried the experiment, working with the A. T. I. 
directly coupled to the aerial, and also inductively 
coupled ; but on removing the grid leak, the valve 
at once became supersensitive, and I could cut out 
2 LO from right acroes the room, by the electrifi- 
cation of а small scrap of brown paper. 

The r&dium spiral, to some extent did duty for 
the grid leak, but of course the signal strength was 
considerably reduced by ite absence. 

By placing a second radium spiral in the vicinity 
of the one attached to the grid, and connecting it 
to the positive terminal of a high tension battery, 
the negative terminal of which was earthed, I was 
able to make the valve function near the top of 
its characteristic curve, and signal strength was 
then approximately as. good as when an ordinary 
grid leak is employed. 

As an alternative, the second radium spiral 
could be connected to the positive high tension 


battery supplying the plate current. The arrange- 
ment is shown in Fig. 6. 
— 
OR å 
= T 
І 
i 
s C W e {т 
е ©) | - 
x F() L 
5 | Ii 
gee SS 
Fig. 1. Grid control by means of a flame. 


Yet another idea might be to use a radioactive 
plate or plates in the construction of the condenser, 
and to add H.T. between the bottom of the aerial 
tuning inductance and the point X. 
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Flame Grid Leak. 

Fig. 7 shows a sort of “ Heath Robinson " 
arrangement which I have tried, in which I made 
use of the ionization of the air surrounding a flame 
to act as a grid leak. This works perfectly and gives 
excellent grid control. I found that the leak was 
too great when the wire W (leading from the 
grid) entered the flame; а critical position was very 
easily found at & very short distance from the side 
of'the flame, or above it. 

The foregoing experiments were repeated using 
for grid condenser two small metal plates 2 ins. 
square with air dielectric between them in place 
of the usual mica grid condenser, the grid plate 
being carefully insulated with sulphur. 

With the valve circuits unearthed and connected 
inductively to the aerial, I found that the valve 
was still more sensitive to outside electrostatic 
fields. 
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Рід. 8. Flewelling super circuit with simultaneous 
control of both grid resistances, using two flames. 


From these results I conclude that a free, or 
shall we say semi-free, grid is much more readily 
effected by voltage changee than a grid anchored 
by means of a potentiometer or grid leak. We 
must, however, remember that the effects which I 
have so far observed were produced by stationary 
or comparatively slowly changing voltages. In 
the case of voltage variations taking place at a 
high frequency, we know that the grid responds 
quite readily in spite of potentiometer or leak. 
It is therefore questionable as to whether we can 
hope to achieve still further sensitivity by the 
employment of a less securely anchored grid 
voltage. It may be worth further experiment, 
1 think, 

In this connection it is interesting to note that 
between 1913 and 1914 Weagant employed a 
valve with an external grid both for reception 
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and transmission, and he also showed an open 
detector in which only the A.T.I. was earthed. 
A tapping led from its upper turns to a variable 
grid condenser, and from thence to the grid. No 
grid leak was employed, and the filament and plate 
circuits were not earthed. 

In another arrangement he tuned the plate 
circuit and coupled it magnetically with a coil 
of wire in the lead to the grid on the A.T.I. side 
of the grid condenser ; in this case he also carthen 
the filament and plate circuits. 

He also employed an air core transformer б 
step-up the voltage applied to the grid. I have 
tested out these circuits, and find that they 
give excellent signal strength, but were not very 
selective. 


The Employment of Ionised Air Grid Leaks to 
Control a Flewelling ‘‘ Super Circuit.’’ 
Fig. 8 shows an arrangement which I devised 
to control] a Flewelling circuit which answered 
well. The main feature is the simultaneous control 
of both grid resistances. Two flames were employed 
as shown, both fed from one supply pipe. The gas 
pressure was regulated by tap T, so that only 
sufficient gas could pass to supply full pressure 
to one gas flame F (issuing from а pin hole). As 
soon as the second flame F! was turned on by 
tap T? the gas pressure was reduced and both 
flames burned at half length. 

Both flames could now be controlled by either 
tap. As one flame was increased, so the other 
flame was reduced ; by this means very simple 
control was achieved. 

During my first experiments, 1 introduced 
strontium, potassium and other metals into the 
flames to increase their conductivity. For this 
purpose I impregnated carbon rods in solutions 
of strontium bromide, potassium hydrate, etc., in 
methylated spirits. The carbons when dry were 
introduced into the sides of the flames I soon 
discarded the introduction of these salts into the 
flames, as I found that quite small normal flames 
gave sufficient conductivity. 


The FL Ux elling super ¢ circuit receiver 


Fig. 8A. 
embodying two flame grid leaks. 
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At first, also, 1 suspended small spirels of copper 
wire above the flames, connecting the condenser 
on one side to the spirals and on the other to the 
jet as shown in Fig. 8. 

Later the jet connected was abandoned and re- 
placed by three or four turns of stout copper wire 

just above the jet and below the grid 
spiral. The flame was arranged to pass through 
5 centre of the spirals without necessarily touching 
them. | 

T quite expected to find that the flames would 
be sensitive to the slightest draught of air, and 
would cause the grid leaks to be unreliable. In 
practice this did not prove to be the сазе; this is 
probably because the air for quite a long distance 
around the flames is ionised. 


The Flame Grid Leak and Flewelling's Simpli- 
filed Circuit. 

Fig. 9 shows the connections employed. This 
circuit was tested (1) with aerial connected to A 
and earth to В; (2) Using no aerial and terminal 
A connected to earth ; (3) Using no outeide aerial 
or earth, and a small frame serial in series with 
coil X. 

The use of the outaide aerial seemed to overpower 
the set, and very little difference in signal strength 
was observable in cases (2) and (3), though the 
latter of course had the advantage of being 
directional. | 

Using these connections I obteined two distinct 
types of resulte :— 

(1) The true Flewelling effect, in which а steady 
whistling note is maintained to quench the oscilla- 
tions of the valve, and over and above which the 

à are heard. I had some difficulty at first 
in getting the set to function properly in this way. 
Eventually I found that I had not been using а 
sufficiently large reaction coil. Good control 


was obtained by adjusting the flame leak. 
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Fig. 9. Flame grid leak used in. Flewelling's 
imwplified oirowst. 


(2) The other type of result was obtained using 
the same connections under the following conditions: 
The grid was connected to earth at A, no aerial 
being employed. In this case, instead of using 
strong reaction, the reaction coil employed was 
smaller than the coil used for X. (1 should 
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perhaps have mentioned that Gambrell plug-in 
coils were used for all;these teste.) It was ap- 
proached towards the latter until the set just 
oscillated, without any sound being heard of the 
Flewelling whistle. When in this condition, 
although the signal strength was not so loud, | 
was able to pick up thc following B.B.C. stations 


Fig. 10. The final urrungement, using a condenser 
with three sets of plates. 


during a short test: London, Bournemouth, 
Birmingham, Manchester and Cardiff. (London 
was audible from a loud speaker right across the 
room at fair strength.) 

The additional H.T. lead L was then disconnected, 
and condenser C! shorted, earth and all other 
connections remaining the same, except for fine 
adjustments such as closing the coupling between 
the reaction coil and X. Signals were still ob- 
tainable, greatly reduced in strength, from one or 
two powerful spark stations. 2LO also came. 
in quite well, but there was no sign of any of the 
other B. B. C. stations. 

There is a close similarity between the additional 
H.T. connections of Flewelling and my radium 
spiral experiment shown in Fig. 6. 

The reason for the increased sensitivity of the 
circuit under conditions (2) is, I think, to be found 
in the fact that the additional positive grid bias 
causes the valve to function near the top of ite 
characteristic curve. The potential of the grid 
being anchored to earth allows the set to act as a 
capacity aerial, and oscillate above and below the 
potential of the grid. 

A variable condenser was then placed vetween 
the earth and the grid of the valve. Signal stren 
was slightly improved; it was also found that 
the self-oscillation of the set could be controlled 
thereby, and of course the tuning was affected. 

There was one serious objection to this salles 
ment. The set became extraordinarily susceptible 
to capacity ‘effects, and the listener had to sit 
bolt upright in one position, almost afraid to breathe, 
in case by some movement he should upeet the 
tuning. 

To get over this difficulty I anchored the grid 
to earth potential by placing a high resistance 
leak across the condenser to earth. This arr - 
ment proved fairly satisfactory, though a slight 
loss of signal strength resulted. 


Jone 11, 1924 


Fig. 10 shows the final arrangement adopted. 
A 8EVC" condenser was employed, i.e., 
а condenser fitted with three separately insulated 
sets of moving plates. The central plates were 
connected to earth. The plates V! were connected 
to the grid terminal À, while the third set of plates 
V3 were connected to terminal B. It was found 
that the de of oscillation could be nicely 
adjusted by altering the position of plates V!, while 
fine tuning was possible by adjusting the position 
of plates \У?. In order to get the best resulte, 
the central plates were mainly engaged with those 
of VI. while only engaging slightly with those of VI. 
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This arrangement made the set quite workable, 
and did away with most of the objectionable 
Sepe effecte without appreciable loes of signal 

The reception was not very far below 
that of an ordinary single valve set using a P.O. 
aerial and decidedly better than a crystal set 
on an aerial. 

The great thing seems to be to keep all the 
variable capacities as near to each other as possible. 
Two condensers connected together, shown as an 
alternative arrangement in Fig. 10, acted equally 
well but they are not so convenient, and take 
up more space. 


SOME NEW COIL HOLDERS. 


Many ingenious devices have made their 
appearance from time to time for the purpose of 
providing critica! adjustment of the coupling 
between a pair of inductances. In any such 
arrangement a rapid or coarse adjustment must 
also be available, and in the case of a two coil 


Courtesy: Goswell Engineering Co, Ltd. 


Fig. l. The. Quality " cam operated coil holder. 


holder movement may be given to each coil holder. 
applying to one the coarse and the other the 
critical movement. Fig. 1 shows a system for 
providing fine adjustment by means of an eccentric 
cam, which, when rotated, drives the coil holder. 
Close contact between cam and coil holder is 
maintained by a spring. Provision has also been 
made in this holder for reversing the connections 
to one of the coils such as is required when one of 
the inductances is used to give reaction. This is 
accomplished by means of a pair of lever switches, 
one situated on each side of the holder: 

Another reliable method of giving fine adjunt- 
ment is shown in Fig. 2, where a threaded stem 


engages against one of the coil holders and propels 
it through a small distance as the stem is rotated. 


Fig. 3 shows a new design in coil holders for 
(Courtesy : G. Bristow. 
Fig. 2. Coil holder with fine adjustment. 


panel mounting. А pair of short rods support the 
holder and carry connection to the lower coil. 
The upper coil is arranged to swing across the 


Goswell Engineering Co., Ltd. 


Fig. 3. 


(Courtesy : 


lower one to provide reaction. or loose coupling, 
or allow of the two inductances forming a vario- 
meter. 
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CORRESPONDENCE. 


The Measurement of Low Frequency Ampli- 
fication. 


To the Editor of ‘THE WIRELESS WORLD AND 
RADIO REVIEW. 


SiR,—l thank Dr. R. L. Smith-Rose for his 


reply to my letter appearing in your issue of April 


30th, and for his reason why measurements below 
300 cycles were not given in his article referred to. 
М 1 believe it is the fact that none of the loud 


speakers yet produced give any appreciable res- ' 


ponse to lower frequencies than about 200 cycles, 
nor do the B.B.C. transmit them. The intervalve 
transformer is therefore not the only link in the 
chain which requires further development; but 
when one considers that this frequency is only а 
little below the middle of the musical scale, and that 
no frequencies below it аге reproduced, it is surely 
a remarkable thing that the reproduction of music 
in this way sounds anything like the original. 

I am sorry that Dr. Smith-Rose has jumped to 
the erroneous conclusion that my results obtained 
by the comparison of the three methods of inter- 
valve coupling were either subjective impressions 
or estimated values." They were actually obtained 
by instantaneous change-over switching, апа in 
the case of the resistance-capacity coupling, extra 
H. T. was put into circuit by the switch to compen- 
sate for the drop in the anode resistance. 

I can assure Dr. Smith-Rose that I fully realise 
the unreliability of the human ear as a means of 
sound intensity comparison unless such comparisons 
are made instantaneously. I would also point out 
that this method was employed by Mr. H. A. 
Thomas, with whom, as I mentioned in my previous 
letter, my resulte were in practical agreement, so 
that I do not think that Dr. Smith-Rose’s references 
to subjective impressions" and “ estimated 
values " apply. 

Of course I am well aware of the fact that any 
complicated wave-form can be resolved into a 
tundamental sine wave and its harmonics. The 
query in my mind at the time of writing the latter 
part of my first letter was, whether the behaviour 
of the transformer when dealing with a number of 
different frequencies simultaneously is the same as 
when it is dealing with a single frequency. It is 
a known fact that in other branches of A.C. 
engineering, this difference arises. 

As regards my being unfortunate in my choice 
of a transtormer, tests were made with a number of 
different specimens, including some of well-known 
make. I have, however, recently tested one which 
gives greater amplification than the other methods 
of coupling, though how much greater, I1 have not 
the necessary apparatus to enable me to measure. 

1 agree that the extra Н.Т. required is & serious 
drawback to the resistance coupling, and as at the 
present stage of development the lower frequencies 
ure not there to amplify, and if they were amplified, 
would not be reproduced, there appears to be no 
udvantage in using an intervalve coupling which 
will deal with them. 

lu conclusion, I am sorry if Dr. Smith-Rose 
fortaed the impression that 1 was criticising his 


article, or challenging the accuracy of his work. 
My object in writing was that I thought a little 
friendly discussion of this very interesting subject 
would have been of value. 

A. C. HUSKINSON. 
Sydenham, S.E.20. 


To the Editor of Тнк WIRELESS WORLD AND 
Rapio REview. 


Sig,—1 thank Mr. Huskinson for his further 
letter, and as he remarks, the ‘‘ accommodation ”’ 
of the ear to reproduced music must be very 
considerable in view of the established facte. A 
study of the problem of distortion in radio-telephony 
is not complete without consideration being given 
to the physiological characteristics of the human 
ear. In this connection I would draw Mr. Huskin- 
son’s attention to a paper recently read by L. C. 
Pocock before the Institution of Electrical Engineers 
on this subject, the paper containing an excellent 
bibliography on the matter. 

In spite of Mr. Huskinson’s assurances of the care 
and precautions taken in the carrying out of his 
comparison teste, I must insist that theory and 
experiment agree on the point that a resistance- 
capacity coupling does not give nearly as much 
voltage amplification as a good transformer coupling. 
There is ample confirmatory experimental evidence 
to show that an intervalve transformer can give 
a definite step-up of voltage of from 3 to 5 times at 
all but the lowest audible frequencies, and that 
these figures therefore represent the superiority 
of the transformer over the resistance-capacity 
coupling. Mr. H. A. Thomas is a member of the 
scientific staff of this Laboratory’s Wireless Division, 
of which I have the honour to be head, and I am 
able to state that he now completely agrees with 
my published results. The tests referred to by 
Mr. Huskinson were carried out by Mr. Thomas 
some 12 or 18 months ago, since when the construc. 
tion and performance of transformers, the arrange- 
ment of amplifier circuits, methods of measurement 
and the general technique of low frequency amplifi- 
cation have considerably improved. 

R. L. SMITH-ROSE. 
The National Physical Laboratory, 
Teddington. 


POR PANEL 
WIRING 


POR SU NEN 
WIRINS 


Courtesy Guswell Eug. Co., Ltd. 


A valve holder in which connection is made by means 
of binding screws instead of the usual stem extensione. 
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Árgentiuc “B 8 has now been heard by 
Mr. B. L. sujhenson, of Withington, 
Manchester, and by Mr. H. J. Jarrold, 
of Norwich. 

LÀ э ө е 

The cost of erecting the new Rugby 
wireless station is estimated at about 
£400,000, the addition of four more masts, 
as recommended by the Donald Committee 
amounting to a further /62,000. 

s s з * 


The date of this issue witnesses the 
opening of 6LV, the Liverpool Relay 
Station of the B.C.C. It is understood 
that the wavelength to be used will be 
between 340 and 345 metres. 

* s $ Ф 


Senatore Marconi, Professor С. W. О. 
Howe and Professor R. Whiddington 
are to attend the British Association 
mecting at Toronto during August. 

е * LÀ $ 


The Radio Paris broadcasting 
station has installed two microphones, 
one being for speech and the other for 
musical transmissions. 

в Ф Ф s 

Relay broadcasting stations are pro- 
D for Nottingham, Stoke-on-Trent, 

n 


dee and Swansea. 
? в е Ф 


Poldhu Telephony Transmissions Heard 
in Australia. 

In an interview with a Wireless 
World representative, Senatore Marconi 
described the experiments which he has 
for some time becn engaged upon at the 
Poldhu station. Whilst primarily under- 
taking the development of the beam 
directional transmitter he bas devoted 
his attention to long distance telephony 
tests employing his short wave equip- 
ment. 

Telephony transmission tests which 
were made on Sunday, June ist, were 
attended by remarkable success. Listening 
in at Sydney, New South Wales, Mr. 
E. T. Fisk intercepted the transmission. 
The power employed was about 20 k.w. 
and the achievement marks a new record 
in long distance wireless telephony com- 
munication. The messages were also 
clearly read by Mr. J. H. Thompson, 
of the Canadian Marconi Company, 
in Montreal. 


Radio Troubles in Belgium. 

The Brussels Radio Club is waging a 
battle against legislation that would im- 
pose heavy taxation on wireless sets. 

‘ot only is the Club attempting to stop 
proposed taxes but efforts are being made 
to suppress those already in force. 


Unidentified Transmission. 

Mr. W. E. F. Corsham reports the 
reception of an unknown station on 
une ist at 12.20 a.m., calling CQ 

10 KZ." 

We should be interested to know 
whether other readers have heard this 
station, and whether it has been identified. 


аала кореди Amateur Transmission. 
Mr. W. G. Dixon (6 MO), of Rowlands 
Gill, near Newcastle, states that he has 


received detailed reports of the reception 
of his signals in Eastern Czecho Slovakia, 
siice January. Tne distance is 1,250 
miles and the wavelength employed was 
155 metres. The receiver consisted of a 
detector with one L.F. stage. 

6 M ) has also been heard on a similar 
receiver at Tarragona, in Spain, the 
strength of signals being R 4. 


New French Station. 

А new French station, ''Poste des 
Etablissements Ancel,” transinits fre- 
quently on 620 metres at 9.30 in the 
evening. Modulation is reported to be 
poor. The transmissions are chiefly 
composed of gramophone records. 


Short Wave Meteorological Balletins 
from FL. 

The Eiffel Tower Station at present 
transmits a daily meteorological bulletin 
to America on 115 metres, at 4 a.m., 
2.20 p.m. and 11 p.m. (G. M. T.). 


* 


Wireless with the Oxford Arctic Expedition. 

Preparations are almost completed for 
the sailing from Newcastle of tne Oxford 
Universitv Expedition to Spit bergen, 
under the leadership of Mr. George 
Binney, who led the expedition last 
year. Wireless will again play an im- 
portant part. 

The chief object of the venture is the 
exploration of North Eastland, and for 
this purpose several sledging parties 
will be organised. A seaplane will also 
be taken for reconnaissance work. 


Each sledging party will be equipped 
with a ligat hand-driven wireless trans- 


mitting set with which to keep in touch 


with headquarters. The Expedition hopes 
to maintain wircless communication with 
Norway, aud possibly London, through- 
out. 


‘* Pirates in. Elinburgh. 


ow many pirates are there in 


.the Edinburgh area? This question is 


perturbing the Post Office authorities, 
who are confronted by a serious dis- 
crepancy between the number of wireless 
sets purchased in the district and the 
number of licences issued, which is 
approximately 5,000. One explanation 
a lvanced is that listeners have been 
te:npted to await improved transmissions 
from the Edinburgh relay station before 
risking good money. 

Tnis policy is canny and consistent 
with Scottish traditions but, in view of the 
recent improvements at 2 EH, the time 
seems to have arrived for paying the 


piper.” 
Portability 


The merits of portable receivers have 
long been recognised, but a serious dis- 
advantage was demonstrated at the 
Radio Section of the recent Paris Fair. 

Dr. Titus Konteshweller, who bad 
been advertising his portable set at the 
Fair, happened to leave his stand for a 
few moments, and on his return discovered 
that the extreme portabilitv of the set 
had been taken advantage of. The thief 
has not been discovered. 


Courtesy : 


А new portable receiver, the Marconi type R.P. 1. 


Marconi's Wireless Telegraph Co , Ltd. 


The instru- 


ment is self-contained and embodies 2 H.F. and 2 L.F. amplifiera 


tn addition to the detector valve. 


The careful layout provides for 


simple mantpulation. 
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А New York Radio Fair. 

'The first Radio World's Fair is to be 
held in Madison Square Garden, New 
York City, from September 22nd to 
28th, under the auspices of the Radio 
Manufacturers’ Show Association. So 
great has been the demand for exhibiting 
space, nine-tenths of which is already 
allotted, that the exposition will probably 
have to spread to the other side of thé 
street. 

Among the features to be introduced 
will be a Foreign Division," to which 
many European manufacturers and 
inventors are said to be contributing 
some real surprises.’ 

A special“ Board of Radio Authorities“ 
is being formed which will award suitable 
prizes to the most meritorious inventions 
perfected during 1924. The competition 
will be open to all and no entry fee will 
be charged. Special facilities are to be 
given to inexperienced successful com- 
p to markct their inventions to the 

t possible advantage. 

The Amateur Builder's Contest, which 
will be international in its scope, will 
form a large exhibition in itself. Entries 
are already being forwarded from Europe, 
South America and distant points in 
America. 


Another 

Information regarding the reception of 
signals from any amateur station using 
the call sign 2 AIP would be welcomed by 
Mr. Harrie King, of 2 Henslowe Road, 
East Dulwich, S.E.22. Mr. King, to 
whom the above sign has been allocated, 
suspects that it is being misused by a 
transmitter in the Midlands. 


LE.E. Visit to Northolt. 

By the courtesy of the Post Office, the 
chairman of the Wireless Section, Institu- 
tion of Electrical Engineers invites 
members to visit the Northolt Radio 
Station on Saturday, June r4th, at 
3 p.n. Those desirous of joining the 

ty should advise the Secretary of the 
nstitution, when particulars regarding 
trains, etc., will be forwarded. 


Street Aerial 

The Streets and Buildings Committee 
of Edinburgh, discussing the question of 
whether or not wireless aerials should be 
allowed to span the strcets of the ay 
came to a sensible decision on May зо! 
The Committee recommended that е view 
of the danger arising from insecurelv or 
carelessly erected wires in public places, 
all aerials in such positions should be 
inspected and where found to be unsafe, 
should be removed at once. 

This recommendation compares favour- 
ably with the tactics adopted by many 
smaller municipalities, who have placed 
wholesale bans on the erection of street 
aerials, regardless of care expended on 
their erection. 


Problems. 

The problem confronting American 
broadcasters at the moment is that of 
paying for programmes. In this con- 
nection an appropriate competition has 
been organised by Radio Broadcast, 
of New York, in which competitors are 
asked to submit schemes to solve the 
ditficulty. 

Among the many qyestions awaiting 
solution are:—Should broadcasting be 
allowed to advertise? How are the 
restrictions now imposed by the music 
copyright law to 5 adjusted to the 
peculiar conditions of broadcasting ? 

Well-known men in radio and public 
Affairs are to act as judges. 
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EIFFEL TOWER SHORT WAVE TRANSMISSIONS.: 


Further experiments in short wavelength transmissions are being 
conducted from the Eiffel Tower Station during the present month. 
The object of the transmissions is to ascertain the conditions covering 
the propagation of short waves by means of comparative reports 
from different locations. 

Identification signals F or H are sent out with each transmission. 
F indicates that the aerial is functioning on approximately its 
fundamental wavelength, whilst H indicates that it is transmitting 
on & harmonic or by means of forced oscillation. 

The following is the programme for June: 


Monday Tuesday Friday Saturday § Wavelength 
9th 3rd 6th 7th 115 metres 
16th 10th 13th 14th 75 „ 
23га 17th 20th 21st 50 „ 
30th 24th 27th 28th 2b „ 
Time (G.M.T.) Identification Signals 

From—0500 to 0510 at Za .. ЖҮРҮҮ 

0515 to 0525 T ifs hhhhh 

0530 to 0540 "T T fffff 

0545 to 0600 2d sa .. hhhhh 

1500 to 1515 X zi .. fffff 

1520 to 1535 us "e .. hhhhh 

2100 to 2115 us T if fffff 

2120 to 2135 “.. T hhhhh 


The following text will be transmitted in Morse very slowly, and 
finally dashes of a few seconds duration will be sent to enable measure- 
ments of signal strength to be taken: 

"vvv de FL— 115 m. — emission fff or hhh” | 

The authorities at the Eiffel Tower would welcome reports of 
reception (which will be forwarded from this office) from any of our 
readers, as they are of the utmost scientific interest. 

Reporte should furnish the following information : 

Date of observation, time (G.M.T.), signal strength under headings 
F or H according to the identification signal. Extent of disturbance 
(if any), from (1) fading, (2) interference, (3) atmospherics, (4) 
weather conditions, and finally, any detailed observations on the 
transmissions. 

In reporting signal strength the following code should be used: 
RI = signals unreadable; R2 = readable with great difficulty: 
R3 = weak but readable; R4 = readable; R5 = comfortably 
readable; R6 = readable, quite strong; R7 = signals strong ; 
R8 = signals too strong; R9 = Loud speaker strength. 


Forthcoming Events. 


WEDNESDAY, JUNE 11th. 

Radio Society of Great Britain. Informal Meeting. At 6.30 p.m. At the Institution of 
Electrical Engineers. Mr. A. H. Ninnis will give a talk entitled: General Observations 
on the Radio Situation and the Development of Broadcasting in New Zealand.” 

North Middlesex Wireless Club. At 8.30 p.m. At Shaftesbury Hall, Bowes Park, М. 


Lecture: The Carpet of Baghdad Circuit." By Mr. W. Gartland. 
THURSDAY, JUNE 12th. 
Hackney and District Radio Society. Vest Pocket Talks. 
AY, JUNE 18th. 


Radio Society of Highgate. At 8 p.m. At Edco Hall, 270 Archway Road. Lantern 


Lecture: The Manufacture of Valves.“ By Mr. W. J. Jones, B.Sc., of the Cossor 


Valve Co. 
MONDAY, JUNE 16th. 
Hornsey and District Wireless Society. At Queen's Hotel, , Broadway, Crouch End, N.8. 
Lecture and Demonstration: Electromagnetic Waves." Ву Mr. G. J. Westgate. 
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Leicestershire Radio ani Scientific Society.* 


A Radio Problems Discussion was the 
feature of the Society's bi-monthly 
meeting on May 27th; many contro- 
versial points were raised and a very 
profitable discussion resulted. 

It is hoped shortly to erect an acrial 
at the Societv's new headquarters at 
the V. M. C. A. Buildings, and much useful 
work should then be accomplished. 

All communications regarding member- 
ship should be addressed to the Hon. Sec., 
Jos. W. Pallett, 111 Ruby Street, 
Leicester. 


The Yeovil ani District Radio Society.* 

An experimental evening was held on 
Wednesdav, May r4th. 

During the summer, meetings will be 
held less frequently and the dates fixed 
are June rith, July 2nd and September 
зга. It is hoped to arrange for outdoor 
experiments. 

Hon. Secs., R. J. W. Marr, Kismet,” 
Sherborne Road, Yeovil; W. J. Hall, 
B.Sc.Tech., Greenhill, Sherborne. 


Hackney and District Radio Society.’ 
At a well attended meeting held on 
May 22nd, Mr. Wall introduced the 
Society's new two- valve Experimental 
Panel. This has been so arranged that 
anv circuit can be tested and tried out 
with a minimum of trouble and delav. 

On May 20th, a ‘Surprise Night” 
was hel Each member drew from a hat 
a slip of Paper, upon which was a question 
relating to Wireless. This question had 
to be answered to the best ofthe inember's 
ability, such subjects as—“ Why is 
Wireless so called? —“ What is in your 
opinion, the ideal aerial P '""—'' What is 
the difference between I. C. W. and Т.Т. 
transmission?“ providing opportunities 
for constructive discussion. 

Particulars of membership will be 
gladly sent on application to the Asst. 
Hon. Sec., Geo. E. Sandy, 70 Chisenhale 
Road, E. 3. 


Tottenham Wireless Society.“ 

On Wednesday, May 28th, Messrs. 
Willis and Or.nandy, representatives of 
Messrs. Peto Scott, Ltd., gave a demon- 
Stration of their firm's apparatus, describ- 
ing the advantages of the Unit System of 
wireless receivers. 

The set оз view was excellently finished, 
and consisted of Tuner Condenser panel, 
H.F. panel (with Transformer, Resistance 
Capacitv, or Tuned Anode coupling) 
Detector panel and 2 L.F. panel with 
switch for the last valve. 

A standard Amplion Concert model 
loud speaker was used, and excellent 
reception of Broadcasting was obtained. 

Hon. Sec.. A. G. Tucker, 42 Drayton 
Road, Tottenham, N.17. 


Prestwich and District Radio Society.* 

An interesting demonstration of a 
crystal detector and two-valve magnifier 
was given by the Western Electric Co. 
on May 22nd, and echcient working was 
obtained on an indoor aerial. The firm's 
standard valve amplifier and latest seven- 
valve receiver were also exhibited, the 
latter working on its own frame aerial. 
The selective properties of this set were 
extremely good. Members and friends 
later inspected the Society's new premises 
and the new receiving and transmitting 
Rear in course of completion. 

Hon. Sec., H. A. Wood, Spring Bank, 
Church Lane, Prestwich. 


Wimbledon Radio Society.* 

On Friday, Mav 23rd, the Transmitter 
Section of the Works Committee discussed 
further details in the design of the 
transmitting apparatus which the Society 
is assembling, whilst the Receiver Section 
completed the wiring of the four-valve 
amplifier panel of the receiving instal- 
lation. Yet further improvements are 


being made to the aerial over the Red 
Cross Hall. 

The Hon. Secretary of the Society, 
P. G. West, will be pleased to arrange to 
advise and assist any local residents who 
are in di nculty or doubt concerning their 
receiving apparatus, if they will com- 
municate with him at 4 Ryfold Road, 


Wimbledon Park, S.W.19; whilst en- | 


quiries from prospective members of the 
Society are also welcomed. 


The Southampton "us District Ealio 
ety. 

On Thursday evening, May 22nd, 
Mr. C. Fink, of the Igranic Electric Co., 
Ltd., gave an interesting lecture (illustra- 
ted by lantern slides), on honeycomb 
tuning coils, with special reference to 
short-wave work. 

Hon. Sec., Lt.-Col. M. D. Methven, 
O.B.E., 22 Sairley Avenue, Southampton. 


The Belvedere, Erith and District Radio and 
Scientific Society.“ 

On Friday May 23rd, Mr. A. Н. 
Norman lectured on The Armstrong 
Super-Regcnerative Circuit.” 

Mr. Norman introduced his subject 
bv reviewing the principles of what 
are generally known as гейех circuits. 
He then evolved, step bv step, the Arm- 
strong Super-Regencrative Circuit, ex- 
plaining his points very clearly by means 
of blackboard sketches. The terms 
“positive and negative resistance" 
were gone into fully as it was essential, 
the lecturer said, to have a clear concep- 
tion of these two properties in order to 
bc able to understand the fundamental 
principles upon which Armstrong based 
his now famous circuit. 

Hon. Sec., S. G. Meadows, 110 Bexley 
Road, Erith, Kent. 


Lincoln Wireless Society.* 

Great success marked the Socicty's 
first Field Dav, which was held on 
Sunday, May 18th. The weather being 
entirely favourable, two parties set out 
from the City in different directions. 
Arrangements had been made with Mr. W. 
Herring (5 ZV), Mr. R. Bates (5 OD) and 
Mr. Cottam (UL) to send out test 
signals at different intervals during the 
day. Both partics succeeded in picking 
up signals remarkably clearly, con- 
sidering diihculties encountered in ob- 
taining reliable acrials and earths. 

A well-attended discussion on“ Loud 
Speakers v. Headphones " took place on 
Thursday, Мау 22nd, Mr. C. Н. Fuskney 
(5 NT), speaking on behalf of Loud 
Speakers, explained the usefulness of 
these instruments. Mr. S. E. Layton 
defended Headphones, maintaining that 
they were preferable for accurate tuning. 
At the close of the meeting Headphones 
proved the favourites. 

Hon. Sec., J. T. James, 126 West 
Parade, Lincoln. 


North Middlesex Wireless Club.* 

An attractive portable wireless receiving 
set, contained ina suit case, was exhibited 
by Mr. W. A. Saville on May 28th. 

From the point of view of theory, very 
poor results should have been obtained 
from this set, as Shaftesbury Hall, the 
Club Headquarters, is a corrugated tron 
building, and the aerial employed was a 
few turns of wire in the lid of the suit 
case. Actually, however, very good 
signals were received and Mr. Saville was 
congratulated, 

Tne lecture for the evening. Looking 
Backwards in Wireless," was then given 
bv the Hon. Secretary. 

The lecturer gave a brief account of 
sonie of the earlv discoveries which made 
wireless possible, mentioning the work 
done by such men as Faraday, Wheatstone, 
Morse and Clerk-Maxwell. The various 
systems of line and earth current tele- 
graphy were briefly touched upon and the 
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epoch-making experiments of Hertz on 
electric waves and their propagation. 
Time would not permit of the story being 
brought up to date, so an account of the 
work of Lodge and Marconi and others 
was promised for another occasion. 

Some preliminary arrangements for a 
“ Field ay” were then undertaken, 
and it was decided to appoint a sub- 
committee to go into details. 

On May 3oth a small party of members 
spent an instructive and enjoyable evening 
at the up-to-date generating station 
of Messrs. Edmonds Bros., under the 
enthusiastic and capable guidance of 
the Engineer-in-Charge, Mr. Stephenson. 

Hon. Sec., Н. A. Green, roo Pellatt 
Grove, Wood Green, N.22. 


The 8t. Pancras and District Radio 
Society.* 

A particularly interesting evening was 
spent on May 8th, when Mr. L. F. Fogarty 
gave а talk on ‘ Distortion.“ The 
speaker first explained why certain 
harmonics were invariably introduced 
into speech or music owing to the upper 
and lower side bands heterodyning each 
other as well as the carrier wave. Next 
he explained some of the more avoidable 
causes of distortion in amplifers, such as 
saturation, excessively sharp tuning, 
reaction, grid current, and badly designed 
L.F. transformers, concludiug with a 
description of some remarkable experi- 
ments which he had performed with a 
number of well-knowu ]loud speakers. 
In reply to a question from a member, Mr. 
Fogarty explained that, since low im- 
pedance valves were a necessity in the 
last stave of a power amplifier, it was 
advisable to have the loud speaker wound 
to a suitably low impedance in order to 
obtain the maximum power output. 
He was also asked to give his opinion on 
resistance L.F. amplification, and he re- 
plied that he considered it far superior 
to transformer coupling. 

As there is still room for more members, 
all those interested in joining the society 
should communicate with the Hon. 
Sec., К. M. Atkins, 7 Eton Villas, N.W.3. 


Battersea and District Radio Society. 

A demonstration with a five-valve 
set with loud speaker on Clapham 
Common was highly successful on May 
3rd. 

Arrangements have been made for 
a field dav at Box Hill for experimental 
purposes in the near future. 

Information regarding membership will 
be gladly forwarded on application to the 
Hon. Secretary, G. P. Phillips, 153 
Lavender Hill, Battersea, S.W.11. 


Wandsworth Wireless Society. 

By the courtesy of the Management of 
the Pavilion, Lavender Hill, menibers 
and friends of the Society spent an 
enjoyable afternoon on Sunday, May 25th, 
when а concert was giver in the theatre, 

During the interval, the host, Captain 
Edward S. Davis, expressed his pleasure 
in secing such an interested. gathering 
and took the opportunity of thanking all 
those who had contributed to the after- 
noon's entertainment. 

A film of radio interest was shown 
and proved at once instructive aud 
amusing. 

Particulars regarding the Society can 
be obtained on application to the Hon. 
Sec, F. V. Copperwheat, Technical 
lustitute, High Street, Wandsworth. 


The Birmingham Wireless Club. 

On Friday, May 30th, a demonstration 
on the Club's set was given by Mr. 
H. G. Jennings, who provided an interest- 
ing explanation of various methods of 
rectification. 

Hon. Sec., H. G. Jennings, 133 Lady- 
wood Road, Birmingham. 
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1. All questions are answered through the post. 
is published. 2. Not more than four questions may be sent in at any one time. 
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A selection of those of general snterest 
3. Every 


question should be accompanied by а postal order for 1/-, or 3/6 for four questions, and by a 


coupon taken from the current issue. 


4. A free coupon appears in the first issue of each 


month, and if this 35 sent in together with coupons from the three previous issues, the 
reader is entitled to have one question answered free of charge. 


“J.A.C.” (Liverpool) asks for a diagram of 
a five-valve receiver with two stages of H.F. 
amplification, in which the number of H.F. 
valves in use may be controlled by means of a 
three-way distributing switch. 

The diagram is given in Fig. 1. The two H.F. 
valves are coupled by means of H.F. transformers, 
and а potentiometer is provided to control their 
grid potential. When the three-way switch is on 
stud 2, both H.F. valves will be in operation if 
the filament current is switched on by means of 
the filament resistances. On stud 1, one Н.Е. 
valve will be functioning, and on stud D the 
detector will be connected directly to the tuner. 
As requested, а switch is provided to cut out the 
last L.F. valve when not required. 


" H.W." (Brede) has a receiver designed for 
broadcast reception, which picks up morse 
signals, but will not receive any telephony 
stations. 

The fact that you are able to receive morse 
signals clearly and yet are unable to pick up any 
of the B.B.C. stations seems to indicate that the 
tuning coils which you are using ure too large, 
and that the wavelength range of your receiver 
is in the neighbourhood of 600 metres. We there- 
fore recommend that you try the use of smaller 
tuning coils. 


J. F.“ (Manchester) asks if any methods are 
available for testing the efficiency of L.F. 
transformers. 


— аралашат 7 
— о 1. 
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Fig. 1. “J.A.C.” (Liverpool). A five-valve receiver with 2 H.F., transformer coupled, valve detector, and. 


two transformer coupled note magnifiers. 
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The method which is used at the National 
Physical Laboratory for testing L.F. transformers 
in conjunction with amplifying valves has been 
described in an article appearing in the issues 
of March 5th and 12th, 1924. This method is 
capable of giving very reliable results, and provides 
an effective method of matching valves and trans. 
formers. ФА method of testing the insulation 
between turns in intervalve transformers was given 
on page 728 of the issue of March 12th, 1924. 
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“ B.W.N." (Bradford) asks for a diagram of a 
simple two-valve receiver for reception on 
wavelengths between 100 and 250 metres. 

We recommend that you use а detector valve 
followed by one stage of low frequency amplification, 
connected as in Fig. 3. The tuning coil L, may 
consist of 45 turns of No. 22 D.C.C. on a former 2] ins. 
in diameter, the first tapping to— L.T. being taken 
at the 30th turn. The remainder of the coil will form 
the A.T.I., and should be tapped at every turn after 


Fig. 2. J.W.C." (Leicester). A receiver with 1 H.F., valve or crystal detector, and 2 L.F. 


J. W. C.“ (Leicester) asks for a diagram of a 
four-valve receiver in which the detector valve 
may be replaced by a crystal detector when 
required. 

The diagram is given in Fig. 2. The H.F. valve 
is tuned anode coupled, and by means of a change- 
over switch the crystal detector and first L.F. 
transformer may be connected across this circuit, 
or the plate of the H.F. valve may be connected to 
the grid condenser and leak in the usual way when 
the valve detector is required. If the anode coil 
is coupled to the A.T.L, it will be possible to 
obtain reaction effects when the crystal detector 
is used instead of the valve detector. This would 
not be possible if а reaction coil connected in the 
plate circuit of the detector valve were used. 
If you use a carborundum.steel crystal detector, 
а potentiometer and cells will be necessary. 


" W.J.P." (Romsey) is using a ''D.E.R."' 
type valve which will not give satisfactory 
results until the voltage applied to the filament 
is in excess of 2 volts. 

The reason for the excessive filament voltage 
required to give satisfactory results may be that 
either the value of H.T. which you are using is 
excessive, or that the filament is nearing the end 
of ita life and that the electron emission is falling 
off. You might try the effect of heating the filament 
at its normal temperature for about half ап hour 
with the H.T. battery disconnected. 


the 35th, the aerial being connected to the arm 
of the 10 point switch. The aerial circuit may be 
tuned by means of а 0:0005 uF condenser in 
series if desired, but this is not always necessary. 
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Fig. 3. B. V. N.“ (Bradford). 


receiver. 


A short wavelength 


The reaction coil L} may conveniently take the 
form of & basket coil of not more than 40 turns, 
mounted to rotate inside L,. A basket coil has 
the advantage that the capacity coupling with the 
tuner coil is very sinall. 


Contributors to this section are requested to limit the number of calis 
sent in to those heard in the " three weeks, these being of 
greater interest and value lo transmitters than earlier records. The 
repetition 
mended. Contributors will also assist by kindly arranging reports in 
alphabetical order. Full address (not fof publication) should be gi 


Osimo, Italy (up to April 28th). 
2 AO, 2 AP, 2 CW, 2 DF, 2 FM, 2 FQ, 2 HF, 
2 0N, 2 SH, PIA: EE PNE 2 WJ, 


612, 6 XX, ACD, MB, 0 AA, 
Ys, 0 ZÉ, 0 ZM, РОН, XY 9 AA, 
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Islington, London, N. 1 (April rst-30th). 
2 ABZ, 2 DR, 2 08˙, 2 8H“, 2 TA, 2 UV,“ 3 VJ, 2 WW. 2 LA.“ 
5 BB, 5 BV,* 5 CV, dry „ SMA.“ 50A,* 50T,* B PD, 58L* 
,SUN, 5X0, 5ZL, 6 6FG,* 6HV, 6IV,* 
вам, 8CK," 8CZ* 8 DA.“ 8 ER.“ ONU.* * Morse. 
(Clemence Bradley.) 


О, 
8 880. 0 
XW. РА 9. American: 1 20, ^——1 or 0--% - -1.) 


А. C. Hulme, 5 КН.) 


Edinburgh (since April 1st). 

2 AM, 2 Ct. 2 CR. 2UV, 4IN, 4PK, 6 Ev, 500, 5 EF, 
5KO, 5LF, ö NW, 50C, 50L, 58W, 6 AW, 6GRQ, 7000), 
8 AQ, 8 BF. 8 CN. 8 DD. 8DN, 8 EC, 8GH, 8 RO, 808, 1 AR, 
0 


(One valve Flewelling frame aerial.) (ап G. Munro.) 


Shipley, Yorks (during April). 
2 DW, 2 KW, 2 NM, 2 QK, 2 RB, DE OE LU 2 WJ, 2 XY, 


Newark, Notts. 

American: 1 AFN, 1 ALJ, 1 AUK, 1 AUR, 1 ERI, 1 XAM, 1 
1 YW, 2 AGB, 2 CEL 3 LG, 410. Canadian: 1 AL, 1 AR, 1 BQ, 
1 DD, 3 BP. (i —о.) (N. G. Baguley, 2 NB.) 


Broadcasting. 


REGULAR PROGRAMMES ARE BROADCAST FROM THE 
FOLLOWING EUROPEAN STATIONS :— 


GREAT BRITAIN. 

ABERDEEN, ?BD, 495 metres: BIRMINGHAM 5IT, 475 
metres: GLASGOW 58C, 420 metres: NEWCASTLE 2 NO, 
400 metres; BOURNEMOUTH 6 BM, 355 metres; MANCHESTER 
2 ZY, 375 metres; LONDON 2 LO, 365 metres; CARDIFF 5 WA, 
351 metres; PLYMOUTH 5 PY (Relay), 335 metres; EDINBURGH 
2 EH (Relay), 325 metres; SHEFFIELD (Relay), 303 metres. 
Tuesdays, Thursdays and Fridays, т p.m. to 2 p.m. (2 LO only). 
Regular daily programmes, з to 7.3c¥p.m.§8 to 11.30 p.m. 
Sundays, 3 to 5.30 p.m., 8.30 to 10.30 p. m. 
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FRANCE. 

PARIS (Eiffel Tower), FL, 2,600 metres. 7.40 a.m. Weather 
Forecasts, 11.0 a.m. (Sunday); 12.0 noon, Market Report; 
I2.15 to 12.30 (Weekdays), Time Signal and Weather Forecast ; 
3-40 p.m., Financial Reports; 5.30 p.m., Bourse Closing Prices; 
о p. m., eather Report; 9.o p.m. 
(Wednesday and Sunday), Concert ; 10.10 p.m., Weather Forecast. 

PARIS (Radio Paris). SFR, 1,780 metres. 12.30 p.m., Cotton 
Prices, News; 12.45 p.m., Concert; 1.30 p.m., Exchange Prices ; 
4.30 p.m., Financial Report; 5.0 p.m., Concert; 8 30 p.m., News 
and Concert. 

PARIS (Ecole Superieure des Postes et Telegraphes), 450 metres. 
iss p. m. (Wednesday), Talk on History; 8.0 p.m. (Tuesday), 

11135 Lesson; 8.30 p. m., Concert; 9.0 p. m., Relayed Concert 
or Play. 


PARIS (Station du Petit Parisien), 340 metres. 8. 30 p. m., Tests 


BELG 
BAV, 1,100 metres. 
Meteorological Forecast. 
BRUSSELS (‘‘ Radio El пе”), 265 metres. Daily, 5 p.m. 
to 6 p.m., Concert. 8 p.m. to 8.15 p.m., General Talk. 8.15 p.m 
to то p.m., Concert. 


At 2 p.m. and 6.50 p.m., 


HOLLAND. 

THE HAGUE, PCGG, 1,070 metres. 4 to 6 p.m. (Sunday), 9.40 
to 11.40 p.m. (Monday and Thursday), Concerts. 

THE HAGUE (Heussen Laboratory), PCUU, 1,050 metres. 
10.40 to 11.40 a.m. (Sunday), Concert ; 9.40 to 10.40 p.m., Concert ; 
8.45 to 90 E dl Concert. 

THE GUE (Velthuisen, PCKK, 
10.40 p.m. (Friday), Concert. 

HILVERS 1,050 metres. 


1,050 metres, 9.40 to 
9.10 to 11.10 (Sunday), Concert 
and News. 
EN (Middelraad), PCMM, 1,050 metres. 
9.10 to 10.40 p.m., Concert. 
AMSTERD А 5, 1,050 metres (Irregular), 8.40 to 10.10 


Saturday, 


p.m., Concert. 
AMSTERDAM (Vas Diaz), PCFF, 2,000 metres, 9 a.m. and 
5 p.m., Share Market Report, Exchange Rates and News. 


DENMARK. 
LYNGBY, ОХЕ, 2.400 metres. 8.30 to 9.45 p.m. (weekdavs), 
$ to 9 (Sunday), Concert. 


SWEDEN. 
STOCKHOLM (Telegrafverket), 440 metres. Monday, 
Wednesday and Saturday, 7 to 9 p.m. Sundav, 11 to 12 a.m. 
STOCKHOLM (Radiobolaget), 470 metres, Tuesday and 


Thursday, 7 tog p.m. Sunday, 6 to 8 p.m. 
GOTHENBURG (Nya Varvet), 700 metres. Wednesday, 7 to 8 p.m. 
BODEN, 2,500 metres. 6.0 to 7.0 p.m.. Concert. 


GERMANY. 

BERLIN (Koenicswusterhausen), LP, 2,370 metres (Sunday), 
10.40 алп. to 11.45 али., Orchestral Concert. 4,000 metres, 
7 to 8 a.m., Music and Speech; 12.30 to 1.30 p.m., Music and 
Speech; 5.0 to 5.30 pan News. 

EBERSWALDE, 2,930 metres. Daily r to 2 p.m., Address and 
Concert; 6 to 7.30 pam.. Address and Concert; Thursday and 
Saturdav, 7.20 p.m., Concert. 

BERLIN (Vox Haus), 400 metres. 11 a.m., Stock Exchange; 
1.55 pan., Time Signals; 5.40 to 7 p.m., Concert; 7 to 8 p. in. 
(Sunday), Concert. 

BERLIN (Telefunken), 425 metres. 
9.30 p.m., Tests and Concert. 

BERLIN (Funkstunde A. G.), 726 metres. 

FRANKFURT AM MAIN, 460 metres. 7.30 to ro p.m. 
Gramophone records. 

LEIPZIG (Mitteldeutsche Rundfunk A.G.), 450 metres. 

MUNCHEN (Die Deutsche Stunde in Bayern), 456 metres. 


AUSTRIA. 
VIENNA (Radio-Hekaphon), 600 metres. 
CZECHO-SLOVAKIA. 

PRG, 1,800 metres. 8 a.m., r2 a.m. and 4 p.m. 
Meteorological Bulletin and News: 4, 500 metres, то a.m., 3 p.m., 
and 10 p.m., Concert. 

KBELY (near Prague), 1,150 metres. 
Concert and News. 


SWITZERLAND. 
GENEVA, 1,100 metres (Weckdays). At 3.15 and 8 p. m., 
Concert or Lecture. 
LAUSANNE, HB2, 780 metres. 
and Address. 
SPAIN. 


MADRID, РТТ, оо to 700 metres. 6 to 8 p. m., Tests. 

MADRID (Radio Iberica), 392 metres. Daily (except Thursdays 
and Sundays), 7 tog p.m. Thursdays and Sundays, 10 to 12 p.m., 
Concerts. 

MADRID, 1,800 metres. Irregular. 

CARTAGENA, EBX, 1,200 metres, 12.0 to 12.30 p.m., 5.0 to 
5.30 p. in., Lectures and Concerts. 


7.30 to 8 p.m. and 8.45 to 


Tests- 


7.15 p.m. and ro p.m., 


Dailv, 9.15 p.m., Concert 


ITALY. 
ROME, ICD, 3.200 metres. Weekdays, 12 a.m. 1,800 metres, 
1 p.m. and 8.30 p.m., Tests, Gramophone Records. 
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IN CASE OF DIFFICULTY? | 


HOME CONSTRUCTORS 
WIRELESS. GUIDE 


By W. JAMES. 


Price 8/6 nett 


(Post Free 3/10) 


is a perfect Encyclopedia of Wireless 
and will quickly settle your problems. 


| Adopt the Encyclopedia habit and 
| get a copy to-day. 
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plings and How to Make Tap Coils, 
Variometers for Broadcast Wavelength, Basket Coils, 
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Ael D. Sc. 
“ Short Wave Telegraphy with Reflectors.” 
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“ The Technical Problems of Broadcasting." 
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A smile of obvious content 


Just think ! This young enthusiast athirst for information and it all comes 
ICE to him by wireless and a “Brandes.” Mother deplores the fact that it's 
5/- sporting information he's on fire for, and the Guv'nor gives a sati 
BRITISH uckle. But there are talks crammed full of interest, ioo: music, and facte 
MAN UFAC. and figures which are a further education, a widening influence on his y 


TURE (B.B.O. outlook. Get Brandes—the “ Matched Tone” feature means a distinct 
— 5 = rich-toned Accuracy, they are strong, durable, reasonably priced and carry 
new licensing ап Official guarantee enabling you to return them within ten days if you 
regulations, are not entirely satisfied. Obtainable from any good dealer. 


Manufactured at Slough, Виска, by | Е 


Brandes Limited, Walmar Heuse, 296 Regent Street, W. 1 
Glasgow—47 Waterloo Street. Newcastle—s/6 Post Office Chambers. 
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PACKING FOR WIRELESS. voz "a 


HUGH STEVENSON & SONS, LTD. 1 
SUMMERSTOWN WORKS, LONDON, S.W.17. 
VICTORIA MILLS, POLLARD ST., MANCHESTER, 
Regret to inform their customers that, owing to the | 
fire that occurred at Summerstown Works on the 
3rd April, deliveries of certain goods may be de- 
layed. Customers are therefore respectfully urged | 
to place their orders well in advance. Every effort i | 
will be made to keep up supplies to old clients. 


.BASKET COIL TUBES, BOBBINS, Etc., ARE SPECIALITIES. 


MARCONI Т SCIENTES 
—— COMPONENTS — 


The latest achievement of the Amateur is to receive 
America on his home-built Set. Experience has proved 
this can only be done by using scientifically designed 
components built to stand up to requirements. Just 
as the M S.I. Receivers are world known for reception 
of Continental Stations, so the M.S I. Components are 
known to procure this result for the Amateur. 


SINGLE VARIABLE 


DOUBLE s ANODE ‘CONDENSER 00025 — = 20/- 
-00025 0001 - - - 17/6 
May be — 2 give 6008 "00025, 000125 MOUNTED 10/. extra. in 


Unmounted 30/- Mounted 42/6 each e 
MARCONI SCIENTIFIC INSTRUMENT CO. LTD. 


London Showrooms; 40 DEAN ST., SOHO, LONDON, W.1 
POST ORDER S: 
Works—70 DUDDEN HILL LANE, WILLESDEN, „№, УУ ,10 
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CONCERNING AMATEUR TRANSMISSIONS. 


By the EDITOR. 


E are glad to note that the Postmaster-General is now issuing new licences 
to those authorised to use wireless transmitting apparatus for experimental 
purposes, and to cach individual receiving the new form the instructions 
are given for old licences to be returned to the Post Office for cancellation. 

The necessity for a clear understanding of the official regulations controlling the use 
of experimental apparatus for transmission purposes was pointed out in our editorial of 
May I4th, 1924, when it was explained that a great deal of uncertainty existed as to just 
what were the conditions under which such apparatus might be employed and how these 
conditions had been affected by various changes in regulations made by the Postmaster- 
General from time to time. 

Some of the principal new points in these conditions as now set out, are :— 

That spark transmission is specifically forbidden ; 

The wavelengths for use for transmission are 150-200 metres, inclusive (tonic train 
c.w. and telephony). and 440 metres fixed wave (c.w. and telephony only). 

The wavelength of 440 metres is not to be used between 5 p.m. and 11 p.m. on week- 
days or whilst the British Broadcasting Co.'s transmissions are being conducted on Sundays. 

A record must be kept of all transmissions giving details. 

But probably the most important restriction which has been imposed definitely, for the 
first time, we believe, is that which states :— 

“ Messages shall be transmitted only to stations in Great Britain or Northern 
Ireland which are actuallv co-operating in the licensees experiments and shall 
relate solely to such experiments." 

We opine that in inserting this condition the Post Office has been controlled to a certain 
extent by other Government Departments. It has evidently been considered inadvisable 
to give amateurs a free hand to conduct experiments and exchange of experimental messages 
with amateurs abroad. Of course, if such a regulation is enforced and no exceptions are made, 
then it is good-bye to Transatlantic and long distance tests of every kind, and the possibility . 
of amateur links round the world and connections with all parts of the British Empire is an 
achievement which will have to be abandoned at the moment when amateur transmitters 
are realising what great possibilities lie in this direction. 

We cannot believe that it is the intention of the Postmaster-General to put any such 
interpretation on the new regulations and we are confident that responsible bodies of amateurs 
or individual amateurs will still be authorised, as in the past, to conduct experimental tests 
with stations abroad. Apart from this reservation we welcome the new conditions and 
particularly the recognition by the Post Office of the necessity for putting the Regulations 
into a clear and concise statement. 

The unrestricted use of the band of wavelengths from 150 to 200 metres in and out of 
broadcast times will certainly be a boon to the experimenter and provides the opportunity 
for experimental work to be conducted without the feeling that one is interfering with 
reception of the broadcast transmissions by other people. 

The allotment of this wavelength for use during broadcast hours is an indication that in 
the opinion of the Post Office broadcast receivers should be sufficiently selective not to be 
interfered with by transmissions on 200 metres whilst the broadcast transmissions are being 
received. 
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TELEPHONE DIAPHRAGM RESONANCES. 


In this article the author describes some experiments of extreme interest 
which show the nature of the vibrations of telephone diaphragms at different 


frequencies. 


The experiments can all be repeated easily by amateurs. 


By Prof. E. MaLLE Tr, M.Sc., M. I. E. E. 


ET us strike a tuning fork on the 
table and in thc usual way press the 
point on the table to obtain the very 
pure note which is characteristic of 
the fork. We know that this note is caused 
by the vibrations of the fork, that its pitch 
is the number of vibrations per second, 256 
with a C fork, 427 with an A fork and so 
on, and that this number depends upon the 
length and thickness of the fork. If, how- 
ever, we listen carefully when the fork is 
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Illustrating what happens when a 
tuning fork is vibrated. 


Fig. 1. 


struck we shall also hear a much higher 
note. This higher note is also due to 
vibrations of the fork, but of a different form 
from those of the low note. 

The difference is indicated in Fig. r, where 
A shows the manner in which the fork vibrates 
to produce the low note, or fundamental, and 
B that for a higher note, which is referred 
to as an overtone. In each case while the 
end a vibrates from a to and back again, a’ 
vibrates from a’ to 6’ and back. 

It is seen in B that the outlines of the 
fork in its extreme positions enclose a loop 
and that there are two points n and л' 
which do not move at all. These points are 
called nodes. | 

The possible vibrations of the fork are not 
however limited to these two methods 
but others may exist, and probably 
do exist, when the fork is first struck, in 


which the vibration outlines enclose two or 
more loops with two or more pairs of nodes, 
which cause higher and higher notes tc 
be sounded. The higher notes die away 
much more quickly than the lower; thev 
are more highly damped. 

The tuning fork, therefore, is a mechanical 
device which is capable of a series of free 
vibrations. There are many other examples 
of similar devices, such as a stretched string, 
a bell, the air column in an organ pipe, and 
a telephone diaphragm. 

In the case of a telephone diaphragm a 
much more convenient means of exciting 
vibrations than by striking it exists, that is 
by applying a periodic force by passing an 
alternating current through the receiver 
windings. Vibrations caused in this way 
are known as forced vibrations, to distin- 
guish them from the frce vibrations caused 
by a momentarily applied force. They will 
have the frequency, and emit the corres- 
ponding note of the alternating current, but 
will vary greatly in intensity as the frequency 
of the current is altered. Whenever the 


One diameter, 


Fig. 2. 


frequency of the alternating current is the 
same as that of one of the nodes of free 
vibration, the intensity of the note emitted 
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reaches a maximum, and the diaphragm 15 
found to be in most violent agitation. If 
the frequencv is that of the fundamental 
node, the diaphragm is moving up and down 
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indicated that the receiver was vibrating in 
one of its higher nodes, and in order to find 
out definitely whether this was the case the 
sand figure method used many years ago by 


Fig. 3. Two diameters. 


Fig. 4. 


Three diameters. 


as a whole in the same way as the prongs of 
the fork were moving backward and forward 
as a whole in A, Fig. 1. But with the over- 
tones nodes develop. In the fork the 
vibration can be depicted by a line, and the 
nodes by points; in the telephone diaphragm 
the vibration is over a surface, and the nodes 
become lines. Whenever therefore the fre- 
quency of the current through the receiver 
coils is that of one of the overtones of the 
diaphragm, lines will exist on the diaphragm 
where there is no movement of the diaphragm, 
but the vibration of the diaphragm in be- 
tween the lines will be a maximum. 

In some experiments on the “ howling " 
telephone which Prof. MacGregor-Morris and 
the writer made some time ago* the results 


Fig. 5. One circle. 


Fig. 6. One circle, one diameter. 


Chladni in investigating the vibrations of 
plates was tried with success. If sand is 
sprinkled on a plate vibrating with nodal 
lines, the sand will very soon leave the parts 
of the plate which are vibrating and collect 
on the nodal lines, which are at rest. The 
sand will therefore draw out a picture of the 
nodallines. In this way the photographs of 
Figs. 2 to ro were obtained. 

These experiments may very easily be 
repeated. The hole in the cap of an ordinarv 
receiver is opened out so as to expose nearly 
the whole of the diaphragm, and the receiver 
is placed with its diaphragm horizontal and 
uppermost, and clean dry silver sand is 


* Nee Proc. I. I'. E.. Vo'. 61, No. 323, p. 1134. 
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sprinkled uniformly over the diaphragm. 
A valve oscillator capable of giving currents 
of a few milliamperes at frequencies from 
I,000 upwards (see Fig. 11) is connected to the 


Fig. 7. One circle, two diameters. 


Two circles. 


Fig. 8. 


receiver, and the frequency is gradually 
raised by altering the variable condenser. 
As each of the frequencies of the resonant 
nodes is reached, the sand arranges itself in 
definite figures such as those depicted in 
the photographs. It is observed also that at 
the frequencies at which definite sand figures 
are observed, the intensity of the sound 
emitted is a maximum. 


Sand figures may also be obtained in a very 
simple manner with no more apparatus than 
a toy tambourine with a parchment dia- 
phragm and a little silver sand. The 
tambourine is placed on the table with its 
diaphragm uppermost, sand is sprinkled over 
the diaphragm, and sustained notes are sung 
with the mouth within an inch or two of the 
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diaphragm. The sand arranges itself in 
various patterns with particular notes sung. 
In this way the writer has obtained some 
beautifully defined pictures, but not with his 


Fig. 9. Two circles, one diameter. 


Fig. 10. Two circles, two diameters, 


own voice! It appears that a trained singer 
obtains the figures far more readily than a 


Circuit of valve oscillator. 


Fig. M. 
pure novice, and that vowel sound “аһ” 
gives the best results. 

(To be concluded.) 
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An underside view. 


SHORT WAVE RECEIVER. 


CONSTRUCTIONAL DETAILS OF THE COMPONENTS. 


The problems which have to be contended with in setting up a short wave 
receiver were dealt with in the previous issue, and it only remains to describe 
details of construction. 


By F. H. 


LTHOUGH the working drawings 
given here contain all essential 
details and can, if necessary, be 
worked to exactly, it is thought 
that the skilled experimenter will, perhaps, 
introduce certain modifications to suit the 
particular components he may have to hand. 
Whatever modifications are made, certain 
general requirements must be observed. 
The variable condensers, for instance, should 


HAYNES. 


have a very low minimum, which is obtained 
in the Sterling condensers shown, by using 
insulating end plates instead of ebonite 
bushes and cutting away the fixed plates. 
“ Square law " shaped plates are more of a 
necessity in this receiver than when they are 
required to tune circuits operating on longer 
wavelengths. The only other replaceable 
components are the filament resistances and 
potentiometer and intervalve transformer, 
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which are Ashley and G.E.C. types. The 
intervalve transformer must be one possessing 
a liberal primary winding, as it is connected 
in the plate circuit of a “О” valve which 
has a very high impedance. The feed-back 
condensers are Ashley type W 370, which 
have a maximum capacity of о:00003 mfds. 

In order that all components may be to 
hand, the building of the inductances might 
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carefully executed, for an indivjdual hole out 
of line or too widely spaced will prevent the 
wire from sliding freely through the holes. 
The template strip should have two or three 
more holes than are required so that the 
necessary number of turns can be supported 
when the ends of the strips are trued up for 
mounting. It is held in position over other 
strips for driling, end holes being made 


Constructional details of H.F. transformers with low loss inductances. Sizes Н holes :—A, Tapped 2 B.A: 


I deep. В, Drilled 5 327 dia. 
F, Drilled 7,64“ dia. 


C, Tapped 4 В.А. х 7 deep. D, Drilled }” dia. 
G, Tapped 1 В.А. x } deep. 


E, Tapped 6 B.A. 


H, Drilled 5/64” dia. Strips to be drilled as shown 


above, commencing hole in first batten (а) set back edge 1/16", first hole in batten (b) set back 3/32“, first hole 
in batten (c) set back 3“, and first hole in batten (d) set buck 57/327, thus giving the required lead. Euch 


piece D to have 34 holes 5:64* dia., and spaced equidistant 1" centres. 


be proceeded with first. The construction of 
inductances of this type was first described 
in an earlier issue of this journal* and the 
above figure gives the necessary data for 
building the high frequency transformers used 
in this receiver. One of the longer strips D is 
made up first and used as a template for dril- 
ling out its three companions. The setting out 
of the holes of this first strip must be most 
* Page 613, Vol. XIII, Feb.. 13th, 1924. 


Pieces E have 30 holes. 


first, and both pieces secured firmly to the 
bench by inserting a spare drill of the size 
of the hole at each end. The drill should 
pass through quite vertically to avoid the 
cutting away of the strip that is used as a 
template and to ensure that the positions 
of the holes are identical. Centre punch 
marks should be made on the top face of 
each strip and at one end so that when they 
are threaded on the wire they can all' be 


— —— м OO 
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placed one behind another and with holes 
coinciding. 

Before making up the remainder of the 
strips and the supports it is advisable to 
shape the wire for the inner coil and thread 
it on to the strips. This coil has a diameter 
of 33 ins. and as the wire will spring open 
somewhat a former of 3ins. in diameter 
should be used. The writer employed a 
I lb. paint tin, while for the larger coils a 
2 Ib. tin, 33 ins. in diameter, served quite 


well The wire is No. 16 enamelled and the 
requisite length was paid out and stretched 
to remove all kinks, and wound as tightly as 
possible on to the tin, with turns touching. 
Each turn may be made to bind back a 
little over the previous one, so that a good 
tight coil results. The wire must not be 
allowed to run slack for a moment and the 
tension is only released when the end of the 
wire is reached. The strips will be found to 
slide quite freely round the wire as No. 16 
S.W.G. is about r/16th in. in diameter and 
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the holes are made 5/64th. in. The sides of 
the coil may need some adjustment to make 
them parallel and this is done by loosening 
or tightening the turns at one end. 

The cross end pieces can next be made up 
and attached to the strips. Positions for 
holes should not be set out with dividers 
and rule, but carefully marked with the 
pieces held in position. 

Having thus determined by the mounting 
the exact diameter of the inner coil, the 


Р > 


pt 
Xd E 
x. 


GENES аш 


The reference letters relate to the dimensional drawing on the previous page. 


outer one may be built to fit tightly over 
it, and all necessary details can be seen in 
the drawings. The outer inductance is, 
however, wound in the opposite direction to 
the inner coil and thus the former on which 
the turns are shaped must be rotated to 
produce a spiral of the reverse direction. 
The inner coil resembles a left-hand and the 
outer a right-hand thread. 

The supporting brackets are next fitted 
up and these serve the purpose also of 
keeping the end pieces at exact right angles. 
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Although these are shown made of 5/16th im. 
ebonite, hard wood may be substituted. 
Ebonite rod is placed inside the coils to hold 
the brackets firmly together and to relieve 
the drilled strips of strain. 

There is no great difficulty in constructing 
inductances to this design and the reader is 
fully repaid for his trouble by the results 
he will obtain. 

It has been suggested that pairs of 
strips might be employed clipped on to 
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the turns, but having tried the method it 
was found to involve many more difficulties 
and there was the extra trouble of truing 
up twice the number of narrow strips, while 
screws had to be put through at intervals to 
prevent the strips from bowing out. It is 
essential to employ ebonite of a grade which 
is not brittle or the pieces will snap while 
being sawn from the }-in: sheet and it will 
be difficult to prevent the holes from breaking 
away at the back. 


(To be concluded.) 


THE TUNED CATHODE CIRCUIT. 


The writer describes a new circuit principle which he has devcloped. He 
gives his views on its action and advantages over the more usual system of 
high frequency amplification. 


By J. F. Jounston (5 LG). 


HE tuned anode circuit and the 

mcrits of the tuned high frequency 

system of amplification are well- 

known and the circuit about to be 

described, although being a tuned system of 

high frequency amplification, possesses ad- 
vantages over the more usual method. 

Its advantages, I tbink, will be found to 

consist of— 
(1i) That several high frequency stages 
may be employed in cascade without 


Fg: 1. The tuned 


The well-known 
tuned anode arrangement. 


Fig. 2. 
cathode system. 


the circuit having any tendency to 
self-oscillate. 


(2) Good selectivity without critical 
adjustment, and 


(3) Fewer components are required for 
each stage of high frequency ampli- 
fication. | 

It is probably the great stability produced 
by this method that has led the author to 
develop the circuit shown in the accompany- 
ing figures. 

Fig. 1 shows a circuit employing the well- 
known tuned anode method of H.F. ampli- 
fication. In this circuit the impedance of 
the rejector circuit remains constant, while 
the impedance of the valve varies according 
to the potential of the grid, thus causing 
fluctuations of voltage at the point from 
which the output is taken. 

Now when the grid of the valve is made 
more negative (as by an incoming signal) 
the number of electrons emitted by the 
filament which succeed in passing through 
the grid to the anode is reduced, i.e., the 
current through the valve is reduced. In 
other words when the grid becomes negative 
the resistance of the valve is increased. 
When the grid becomes positive electrons 
are assisted by the grid to reach the anode 
or when the grid is positive the resistance of 
the valve decreases. 

The main thing to notice is that when the 
input point becomes more negative the 
output point becomes more positive and 
tice versa. 
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Now the internal electrodes form plates 
of a condenser and the voltage changes of 
the output point are communicated back 
to the grid through this inter-electrode 
capacity, and as they are of the correct 
sign to reinforce the original oscillations, 
self-oscillation often results. 

It will at once be seen that if we could 
arrange for the changes of potential at the 
input point to cause fluctuations of voltage of 
a similar sign at the output point, the 
impulses communicated back to the grid 
of the valve would be of the wrong sign to 
produce regeneration. 

Fig. 2 shows how this desirable result is 
obtained. The plate of the valve is now 
connected direct to H.T. positive and the 
rejector circuit is connected in the cathode 
circuit, while the output is now taken from 
the cathode of the valve instead of from the 
anode. 

It will be seen that with this arrangement 
when the resistance of the valve increases 


Ж 


А three-valve receiver having two tuned 
Н.Е. stages followed by a detector, using dull 
emitter. valves throughout. 


Fig. 3. 
cathode 


(by the grid becoming more negative), 
the'output point also becomes more negative, 
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and when the grid becomes more positive 
the output point follows suit. 

In the practical construction of the circuits 
shown in Fig. 3 it wall be seen that 
a separate L.T. battery is used for each H.F. 
valve. However, as the dull emitter type 
of valve is used for the H.F. stages, and as 
one dry cell per valve would be necessary 
in any case, this is no disadvantage. 

It wil be noticed that in each case the 
coupling between the H.F. stages consists 
merely of a wire connecting the cathode or 
filament of one valve to the grid of the 
next, thus omitting the usual coupling 
condenser and its attendant grid leak, and 
greatly simplifying the wiring. It will be 
noticed that the low tension dry cells are at 
a point of high frequency potential, so need 
of course be well insulated from earth. 
The leads to them should be as short as is 
consistent with the cells themselves being 
placed away from the rest of the apparatus. 

In the wiring up of these circuits the same 
care in keeping the various wires well 
spaced as in tuned anode sets is advisable, 
as the inter-lead capacity, while not so 
important in the tuned cathode system as 
in other systems of H.F. amplification, is 
best kept small as its presence produces a 
reverse reaction effect which tends to weaken 
signals. This principle is still in the experi- 
mental stage. 

In the writer's set the tuned cathode coils 
are placed parallel to each other, and about 
3ins. apart, and the connections are the 
right way round to introduce a certain 
amount of magnetic reaction. This com- 
pensates for the reverse reaction eftect of 
the inter-electrode capacity. 

It is possible to design a tuned cathode set 
using one I.T. battery and one H.T. battery 
and bright emitter valves throughout, but 
in the above description the writer describes 
a set which has actually been constructed 
and which has given excellent results. 


Micrometer Variable Condenser. 


This condenser, manufactured by René Sir 
of Paris, is intended for providing precise 
capacity adjustment. The interleaving 
portions are cylindrical, the view shown 
15 а section. 
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THE CRYSTAL DETECTOR IN THEORY AND PRACTICE-IV. 


THE SENSITIVITY AND PHYSICAL 


PROPERTIES 


OF CRYSTALS. 


By JAMES STRACHAN, F. Inst. P. 


HE sensitivity of a crystal rectifier 
depends upon: 
Internal.— 
I. Composition of the A 
2. Its physical properties. 
External.— 
3. Degree of contact. 
4. Temperature. 
5. The potential acting on the crystal. 
6. Cleanliness of the loose contact. 


1 .—Com position. 

We have seen already that the sensitivity 
of a crystal rectifier varies with its chemical 
composition. Apart from peculiarities of 
crystal form, one substance is essentially 
better than another as a rectifier. Individual 
substances, however, may vary in their 
composition and sensitivity. The sensitivity 
of zincite, for example, appears to vary with 
the percentage of manganese present, the 
deep red varieties containing about ro per 
cent. of manganese oxide being much more 
sensitive than paler varieties containing less 
than one-half of that amount. Natural 
galena is much less sensitive than synthetic 
galena. While this is largely due to physical 
conditions, the composition of galena un- 
doubtedlv affects its sensitivity. Synthetic 
galena, prepared by fusion and crystallisation 
of pure lead sulphide or by sublimation of 
impure varieties, is much more sensitive than 
any specimen of natural galena containing 
impurities. On the other hand the sensi- 
tivity of galena may be increased by combina- 
tion with silver sulphide or with antimony 
sulphide in certam proportions, while tin 
sulphide decreases the sensitivity when 
present in appreciable quantity. A finely 
crystallised specimen of lead and tin sulphides 
in molecular proportions had no rectifying 
properties. It should be noted that silver and 
antimony sulphides are themselves useless 
as rectifiers, although thev attect the sensi- 
tivity of galena in combinations with it. 


2.—Physical Properties. 

The physical properties associated with 
the sensitivity of crystals are electrical 
resistance and hardness. Generally, the 
hardest crystals such as silicon and carbo- 
rundum have the highest resistance, while 
softer crystals such as galena and graphite 
are lower in this property. While the 
softer galena and its associated compound 
sulphides are much more sensitive than the 
harder crystals, this does not imply that 
softer crystals are invariably more sensitive, 
because as we have already seen, increase 
of conductivity, which is associated with 
some soft crystals, such as graphite, reduces 
sensitivity. Sensitivity may thus increase 
with conductivity and then diminish. The 
following table gives some crystals, in order 
of sensitivity, their degree of hardness and 
rectified current measured under equal 
conditions. 


| 


' Recti- | 
Name of crystal , Hard. fied 
ness Cur- ' 
| rent 
| mA. 
Synthetic 2.5 2 
Galena. | 
Zincite 4:5 1:5 Deep red specime 
Iron Pyrites.. 65 1-25 Fractured crystal. 
Natural Galena 2:5 1 Selected cube. 
Silicon 9 L Fused. 
Carborundum 95 1 Anhedral. 
Molybdenite. . 15  -75 Edge of perfect 
| crystal. 
Copper Pyrites 4:5 -5 Fractured crystal. 
Graphite l- ‘25 Massive, very 
pure. 
Magnetite 6- :d Crystal. 
Ilmenite 6- 05 = Crystal. 


3.—Degree of Contact. 

The degree of contact, involving the best 
active area at the loose contact, is obviously 
largely a question of the hardness of the 
crystal and the hardness of the metal point. 
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The pressure required at the contact is 
theoretically and practically, most easily 
controlled when the points of contact are 
approximately equal in degree of hardness. 
Thus hard crystals such as carborundum, 
silicon and iron pyrites, are manipulated best 
with points of hard metal such as steel or 
phosphor-bronze, while soft crystals such 
as galena and molybdenite are better regu- 
lated with soft metal points such as lead, 
silver and platinum. In the case of a crystal- 
crystal contact the two crystals should be 
of approximately equal hardness and should 
not oppose each other in the direction of 
rectified current. In the case of zincite, 
bornite is undoubtedly the best contact 
crystal, because it is almost equal to zincite 
in hardness, it is а very good conductor and 
in itself has a very low rectification value. 


4.—Temperature. 

The fact that each crystal rectifier operates 
best at its own critical temperature is not 
of great practical import as any means of 
temperature regulation would, involve ar- 
rangements tending to complicate the great 
simplicity of the crystal detector. 

It is important to note, however, that when 
a crystal detector has been adjusted the 
application of heat for a few moments, 
fron a small spirit lamp, will generally 
improve the degree of rectification. This 
effect is most marked in the case of zincite 
and persists after the removal of the heat 
so long as the contact remains unbroken. 


5.—Applied Potential. 

The operation of a crystal detector without 
the use of an applied D.C. potential appears 
to depend upon the nature of the crystal 
used and the potential difference between 
aerial and earth. From experiments with 
direct currents on crystals it has been proved 
that there is for a certain contact on any 
particular crystal, a critical potential for 
maximum sensitivity. It follows theoreti- 
cally, from this fact, that any crystal 
detector will not operate without an applied 
D.C. potential unless the potential difference 
in the aerial-earth system of the circuit is of 
a magnitude sufficient to operate the crystal. 
In practice this is generally found to be the 
case and each particular crystal has its own 
range of action for rectification from a 
source of oscillations of constant strength. 
It is also found that some crystals do not 
rectify without an applied D.C. potential 
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unless the receiving aerial is,very near to 
the radiating station, and with other crystals 
of a more sensitive nature, in circuits remote 
from the radiating aerial, weak reception 
may be amplified by the use of an applied 
potential. 

On the other hand we have found that 
many crystals* acquire greater sensitiveness 
by the application of a D.C. potential for a 
few minutes only on a given contact and that 
the more sensitive condition persists until 
the contact is broken. It is also found that 
this only holds good when the applied D.C. 
potential is passed through the crystal 
contact in the same direction as that of the 
rectified current in the simple crystal circuit. 


Fig. 1. Crystal circuit employing a potentiometer. 
For these reasons a crystal circuit should 
always be fitted with a potentiometer 
(300-5000) as in Fig. т, and terminals for the 
application of a direct current from a dry 
battery and when an applied potential is em- 
ployed either constantly or intermittently, 
care should be taken that the current from 
the battery passes in the natural direction 
of the rectified current. Full particulars of 
the natural direction of the rectified current 
for various crystals will be given later. 
Synthetic galena, either pure or in com- 
bination with other metallic sulphides, 
stands alone in its remarkable sensitivity 
without the use of an applied D.C. potential. 
The only other crystal which was found to 
rival synthetic galena in this respect was a 
compound telluride of lead and gold. Natural 
galena requires an applied D.C. potential to 
operate it at maximum efficiency. This 
extreme sensitivity of synthetic galena, which 
is associated with the very low critical 
voltage required to operate it as a rectifier, 
accounts for the popularity of this type of 


* e.g., Zincite and molybdenite. 
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crystal. At the present time there are over 
fifty proprietary synthetic crystals of the 
galena type on the market the majority of 
which bear pseudo-mineralogical names, 1.e., 
ending in “ ite." 

In the investigation and description of 
the sensitivity o: a crystal, care should be 
taken to distinguish between the sensitivity 
of the average loose contact to reception 
and sensitivity of contact required to obtain 
rectification. À crystal which is a very good 
conductor, e.g., graphite, may exhibit ex- 
treme sensitiveness in manipulation of the 
loose contact but as in the example mentioned 
may not prov a sensitive rectifier even at 
its optimum contact. Synthetic galena, on 
the other hand, although extremely sensitive 
to reception, is not super-sensitive in the 
manipulation of the loose contact. The 
addition of silver sulphide to synthetic 
galena, which will be dealt with more fully 
later, gives, in certain proportions, no 
greater sensitivity in actual reception, but 
increases tremendously the sensitivity of 
manipulation of the loose contact. | 

The composition of the metal used as a 
“© catwhisker " at the loose contact is not 
important so long as the point is kept clean 
and attention is paid to the relative hardness 
of metal and crystal as indicated above. 
For crystals of the galena type, platinum or 
pure gold are ideal, but lead may be uscd 
with excellent results provided this metal 
is protected from oxidation as described 
below. For harder crystals gold wire may be 
obtained varying in hardness with its degree 
of purity. Hard nine-carat gold wire makes 
an excellent contact for such’ crystals as 
zincite, cassiterite, silicon and iron pyrites. 
For carborundum and silicon, rustless or 
stainless steel may be employed. 


6.—Cleanliness of Loose Contact. 
Assured cleanliness of the metal point or 
** catwhisker " may be obtained by use of 
metals which are not corroded by exposure 
to the atmosphere. On the other hand it 
should be noted that all crystals of the 
galena and pyrites tvpes are themselves 
lable to oxidation. The depreciation of 
crystals by repeated handling is not due 
(as so often repeated and so widely adver- 
tiscd) to the formation of grease on their 
surface, but to the natural salts exuded in 
perspiration. These give rise to electrolytic 
effects at the loose contact, and also to 
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oxidation of sulphides, which interfere with 
the rectification. Such salts absorb moisture 
from the atmosphere and give rise to the 
conditions producing lead sulphate from 
galena, according to the equation, 

PbS + 20, = Pb SO, 

This lead sulphate is the cause of the grey- 
ish appearance of a galena crystal which 
has lost its lustre. Such crystals may be 
cleaned by dipping them for a second or two 
into strong nitric acid followed by immediate 
washing with plenty of clean water and 
thorough drying. Another method of 
cleaning is to shake the crystal for a few 
minutes in a bottle containing some fine 
dry sand. 

It should be noted that lead sulphate is 
a bad conductor and does not rectify, so that 
a film of this substance on the crystal 
immediately renders it insensitive. On the 
other hand a film of oxide on the “ cat- 
whisker " not only increases the resistance 
of the contact but forms a film coherer which 
may operate in a direction contrary to the 
crystal in respect of the direction of the 
rectificd current. 

For these and other reasons the writer 
has devised a crystal detector* in which the 
loose contact is perfectly protected from 
atmospheric influences by immersing or 
cementing the members in a suitable insu- 
lating medium. 

Investigation of a number of well-authenti- 
cated cases of long-range crystal reception 
of B.B.C. telephony has not resulted in any 
very definite positive evidence. The negative 
evidence, however, was rather extensive and 
appeared to eliminate : 

(1) Super-sensitivity of crystals used. 

(2) Peculiarities of aerials and tuning 
methods. 

(3) Personal equation. 

We are thus forced to the conclusion that, 
in sucli cases where re-radiation mav be ruled 
out, the phenomenon is in some way con- 
nected with the naturcof theearth connection 
between the earthing system of the trans- 
mitting station and that of the receiving 
set, i.e., the conductivity of the geological 
strata involved. "E 
7.— Resistance of Crystal Detectors. 

The resistance of a crystal detector depends 
not only on the nature of the crystal, but 
also on the degree of contact with the meta] 


* Prov. protected. 


JUNE 18, 1924 


point. In most of the text-books dealing 
with wireless telegraphy the practical resis- 
tance of the crystal detector is estimated at 
10,000 to 15,000 ohms. While this is un- 
doubtedly the case in the delicate settings 
required for long distance reception of weak 
signals, it should be noted that the advent of 
modern broadcasting with the comparatively 
powerful and continuous oscillations has 
altered the conditions under which the 
average crystal detector is employed. With 
the modern synthetic crystal operating under 
average conditions in a B.B.C. area and with 
such comparatively strong potentials operat- 
ing on the crystal, with the average degree 
of contact required for good reception, the 
resistance of the detector may fall as low 
as 1,000 ohms, and seldom exceeds 2,000 
ohms. Under such conditions it is not 
surprising to find that headphones of very 
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high resistance are not so efficient as those 
of more moderate resistance, while the best 
results are obtained in the case of high- 
resistance phones when the latter are con- 
nected in parallel. 

Within one mile of a B.B.C. station this 
effect is so marked that ten galena detectors 
adjusted individually and then connected in 
symmetrical series did not diminish strength 
of reception ,appreciably, while a slight 
increase was observed with six detectors 
switched into series as compared with a single 
crystal. Under the same conditions two 
galena detectors placed symmetrically in 
parallel, after individual adjustment, reduced 
the resistance of the rectification circuit so 
much that reception was reduced by more 
than half. 

With three detectors in parallel reception 
was very weak. 


LOUD SPEAKER GRAMOPHONE ATTACHMENTS. 
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A NEW AMPLION PRODUCT. 

For users of loud speakers possessing also 
gramophones, this device has been intro- 
duced. It is well known that the gramophone 
manufacturing companies have given con- 
siderable thought to true sound reproduction. 

The matter of distortion as produced by 
a gramophone horn and its sound box is 
not quite the same of course as that set 
up by the wireless loud speaker, but this 
difference has been met by designing a 
special attachment which is fitted in place 
of the sound box and possessing sound 
characteristics which make it particularly 
suitable for giving good reproduction on a 
gramophone horn of standard design. А 
gramophone attachment is shown in the 
accompanying photograph, and in addition 
to being specially designed to operate in 
conjunction with the usual gramophone 
horn, is fitted with a new method of dia- 
phragm suspension which on comparative 
test has been found to produce better 
qualitv than the earlier types. 

In order that the wireless receiver and 
its amplifying apparatus may form part of 
a cabinet gramophone, it is a good plan to 
convert the compartment used for storing 
the records, so that it houses the tuning 
equipment, and by fitting а loud speaker 
attachment to the gramophone advantage 
is taken of the carefully designed horn. 
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VALVE TESTS. 


THE MARCONI-OSRAM 


S our last subject we dealt with 
| the Ediswan and B.T.H. "R" 
type valves, and we now continue 


our consideration of the remaining 
tubes of this type, the Marconi Osram 
“ R,” and the Mullard “ Ora." 

We have previously drawn attention to 
the similarity existing in regard to the 
filament characteristics of valves of the 
“R” cass, which is further shown by 
reference to Figs. 1 and 4, which refer to 
the “К” and Ora respectively. Magni- 
fication and resistance curves of the former 
make are shown in Fig. 3, which give values 
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Emission filament characteristic curves. 


Fig. 1. 


of about 9 and 35,000 ohms respectively. 
Corresponding values for the “ Ога” are 
shown in Fig. 6, and are both seen to be 
somewhat lower, about 8 and 20,00. 
These differences are reflected in the plate 
current grid volts characteristics of Figs. 2 
and 5. 
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All valves of the " R” class are good 


general purpose valves ; that is to say, they 
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Fig. 2. Plate current grid volts characteristic. 


will give good performance when operating 
as high frequency amplifiers, low frequency 
amplifiers, and detectors. Of course, all 
general purpose valves must, to some extent 
be in the nature of a compromise, and 
consequently their curves will be a com- 
promise between the various operating 
functions, but, suitably adjusted, these 
valves which we have considered will give 
excellent performance, at any rate, up to the 
first stage of a low frequency amplifier. 
Second and further stages of L.F. magnifica- 
tion call for valves with a more open grid. 

All the foregoing valves are fitted with 
four pin caps, and, due to the extra capacity 
so introduced, are not so suitable for very 
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Fig. 3. Magnification and resistance curves. 


short wave work as are others which have 
been specially Geslgned to keep the internal 
capacity low. 

Both makes under consideration operated 
very satisfactorily as H.F. amplifiers or 
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Fig. 4. Emission filament characteristic curves. 
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Fig. 5. Plate current grid volte characteristics. 
detectors with 40 volts, or even slightly 
less plate potential, while for L.F. work we 
found 60 to 80 volts and a small negative 
grid bias very-effective. 
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DEAD END EFFECTS ON TUNERS* 


It is generally known that dead ends on tuning coils 


lead to loss of efficiency. 


In this article data is given 


as to the magnitude of the loss due to this cause for 


various arrangements of the 


dead ends, and an improved 


arrangement is suggested. 


W. B. MEDLAM, B.Sc., A.M.I.E.E. and U. А. OSCHWALD, B.A. 


OUR methods of arranging the dead 

end turns of an A.T.I. are shown in 

Figs. 1, 2, 3 and 4. In Figs. 1 

and 2 the turns not in use are left 
open, while in Figs. 3 and 4 they are shorted. 
In Figs. 2 and 4 the unused part of the coil 
is electrically disconnected from the circuit. 
The results of measurements made on 
2 LO's carrier with these four arrangements 
are given below. 


Method 1. Open Dead Ends. 

The manner of variation of the voltage 
across the receiver with the number of 
dead ends is shown in Fig. 5 for various 
numbers of turns in the active part of the 
coil. The coils (of the basket type) were 
all wound initially to 9o turns with 23 S.W.G. 
D.C.C. wire. А fixed number of these 
turns was connected across the receiver 
(in this case a thermionic voltmeter) and 
readings of the voltage across the active 
turns were taken as the dead ends were 
removed. The test was then repeated with 
the different numbers of active turns 
indicated by the figures against the graphs. 

These graphs lead us to the following 
conclusions: (a) when the dead end turns 
are zero, i. e., when using a plain untapped coil, 
there is an optimum value of inductance. 
In this case the optimum value is that of 
about 45 turns. 

(6) When the number of active turns 
exceeds the optimum, each additional dead- 
end turn reduces the voltage a little, the 
reduction per turn increasing slightly with 
the number of active turns. 

(c) When the active turns are below the 
optimum number a small number of dead 
ends may give a very slight increase in 
voltage, as shown by the rise of the curves for 
20 and зо active turns. The dead ends 
increase the apparent self-binductance of 


* The experimental work described in this article 
was carried out at the Chelsea Polytechnic. 


the coil, bringing it nearer its optimum 
value, and the increase in efficiency due 
to this'effect may-more than balance the 
loss of efficiency due to the dead ends. 

The above results refer to the case in 
which the number of dead ends is com- 
paratively small. The results for a large 
number of dead ends are shown in Fig. 6 
for 40, 50 and 60 active turns. In order to 
accommodate the larger number of total 
turns on the same formers, finer wire (28 
S.W.G.) was used in this case. The curves 
in Fig. 6 show that as the dead ends are 
increased up to a certain point the voltage 
falls graduallv. Beyond this point the 
fall becomes extremely rapid. For example, 
with 40 active turns, the voltage falls 
gradually from 2:4 to 1:62 volts as the dead 
ends are increased up to roo turns. The 
addition of another тї turns causes the 
voltage to drop to zero. It then remains 
at zero or any further increase in the number 
of dead ends. It will be noted that the 
voltage drops to zero when the whole coil— 
in this case about 152 turns—is self-tuned, 
and before the dead ends themselves become 
tuned. It is this resonant effect which is 
the great danger with dead ends. 

Comparing Figs. 5 and 6, it will be noted 
that by winding with 28 S.W.G. wire in 
place of 23 S.W.G. the voltages are reduced 
5 per cent. with no dead ends, and about 
I2 per cent. with 50 dead ends. ` 


Method 2. Isolated Turns. 

Complete curves for this case are not 
shown as they are very similar to those given 
above. The efficiency of this method is in 
most cases a little lower than that of method 
I, and it is preferable to leave the ends con- 
nected rather than to isolate them. 


Method 3. Shorted Ends. 

The effect, on the voltage, of varying 
the number of shorted ends .is shown in 
Fig. 7 for the numbers of active turns in- 
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Figs. 1 to 4 show four methods of arranging dead ends in coils ; figs. 9 to 18 illustrate the effect of the position 
of the ends with respect to the active turns ; fig. 19 shows one method of $ntroducing copper disc shielding. 
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dicated by the figures on the curves. The 
top two curves refer to coils of 23 S.W.G. 
wire, the lower three to coils with 28 S. W. G. 
For the particular tappings shown there is 
a sharp drop of volts when the number of 
.Shorted ends is very small, but this is not 
always the case. Sometimes the shorted 
ends show rising characteristics of the type 
shown in Fig. 8. The exact shape of the 


DEAD END TURNS 
Fig. 5. 


curve for a small number of shorted ends 
depends on whether the number of active 
turns is above or below its optimum number. 
In all cases, as the number of ends increase, 
the volts rise slowly to some asymptotic 
value. 

The loss of voltage due to a large number 
of shorted ends may, with careful choice of 
the tapping point, be as low as 5 per cent. 
with wire of 23 S.W.G., or 15 per cent. to 
20 per cent. with 28 S.W.G. 

Method 4. Shorted and Isolated Ends. 

The efficiency of this method is practically 
identical with that of method 3, and the data 
given above in connection with the latter 
method applies equally to this method. 

Summarising the above results, we find 
that with open ends, either connected or 
isolated, the efficiency falls as the number 
of ends is increased, finally becoming zero 
when the turns exceed the number required 
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to cause resonance. With shorted ends, 
either connected or isolated, the efficiency 
increases indefinitely as the number of 
ends is increased, except in some cases where 
there is an irregularity with a very small 
number of ends. Also the loss with ends of 
fine wire is, for any of the arrangements, 
greater than that with thicker wire. This 
extra loss with fine wire is additional to 
that due to winding the active turns with 
fine wire. 

All the results given above apply to cases 
in which the ends and the active turns form 
a continuous winding, i. e., there is close 
coupling between them. As the coupling 
is loosened, the efficiency of all four arrange- 
ments is increased until, with nearly zero 
coupling, there is no loss whatever. The 
effect of the position of the ends with respect 
to the active turns is shown in the series of 
diagrams, Figs. 9 to 18. In all cases the 
coils were of the solenoid type, the active 
part being divided into two equal portions 
separated by a distance just sufficient to 
allow the solenoid carrying the ends 
to be inserted coaxially, so as to give a 
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DEAD END TURNS | 
Fig. 6. 


very close coupling. The ends when on 
the earth side were coupled as tightly 
as possible except in the case of Fig. I4, 
where the separation was 1 in., as shown in 
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the diagram. The diagrams themselves are 
self-explanatory. 

7 It wille be noted that the arrangement 
shown in Fig. 12 gave a greater voltage 
than was,obtained with the plain coils 


OEAD END TURNS 
Fig. 7. 


(Fig. 9). It must not be inferred from this 
that the arrangement in Fig. 12 is the better 
one. In this test the inductance of the 
active coils was considerably above the 
optimum value. The short-circuited wind- 
ing placed in the field of these coils has the 
effect of reducing their self-inductance, 
bringing it nearer the optimum value. 
In this particular case the increase in efficiency 
due to this effect was greater than the loss 
of efficiency due to the presence of the short- 
circuited winding. Using the optimum 
number of active turns in all cases our 
measurements show the efficiency to be 
greatest when the dead ends are on the earth 
side of the active turns, and least when in 
the centre of them. 


A Method of Eliminating Dead End 
Losses. 

As the loss with dead ends is due to the 
magnetic coupling between them and the 
active turns, it may be practically eliminated 
by shielding the ends with a copper disc, 
or tube, placed in the path of the lines of 
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force. One form of the arrangement is 
shown diagrammatically in Fig. 19, in 
which a copper disc B is arranged to slide 
along the inside of the solenoid until it is 
opposite the tapping to which the switch 
arm is connected. A better arrangement 
would be to replace the disc by a copper 
tube, sliding either inside or outside the 
former as close as possible to the turns. 
The tube should be put in such a position 
that it covers all the end turns. By sliding 
the tube over some of the active turns as 
well, a fine-tuning effect is obtained which 
would enable single turn tappings to be 
dispensed with. | 

Copper plate or tube tuning is highly 
efficient: in many cases it is more efficient 
than condenser tuning. The method is 
equally efficient as a dead end shield. In 
one severe test a basket coil wound with a 
large number of turns of fine wire was used 
as a dead end to another basket coil used 
as the A. T.I. The voltage across the A. T. I. 
was practically zero, whether the “ ends ” 
were connected as in Fig. r, or isolated as 
in Fig. 2, unless the coils were several inches 
apart. With a copper disc, about 1/16 in. 
thick, between the two coils and the closest 
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possible coupling between them (the coils 
were in contatt with opposite faces of the 
copper) the voltage was practically un- 
affected by the presence of the dead end 
coil when shorted, and was not greatly 
reduced when the ends were open. 
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AND 


Improvements in H.F. Transformers. 


It is well known that the inductance of 
the windings of a high frequency transformer 
may be varied by arranging a metal plate 


[ 


f $ 
DP kh du d 122777 = ZZ VÀ PP. ed 


SSSI) 3 Mg ANA махае 
ир | 


r 


= 
LEAL 


f 


close to the transformer in such a manner 
that it may be moved. According to the 
present invention,* a high frequency trans- 
former is constructed which comprises, 
for example, the transformer and a metal 
disc. 

Referring to the sketch, Fig. r, which 
shows one construction, the trafisformer is 
of the usual plug-in type, consisting of the 
former, 2, containing the windings 1, and 
carrying the contact pins, 3  À rod, 4, 


* British Patent No. 214,338, by A. Н. 8. 
MacCullum. 
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passes through the centre of 2, and is 
screwed into the plug. A metal disc, 5, is 
mounted on the carrier 6, while both the 
disc and the carrier are slidably mounted 
on rod 4. 

By sliding the carrier, 6, along the rod, 
the transformer may be tuned. 


Variable Condensers. 


The plates of variable condensers are 
usually spaced apart by means of washers, 
or by pouring lead between the plates, or by 
milling the plates from pieces of metal stock. 

In another constructiont the plates 
(Fig. 2) are provided with projecting 
pieces 3, which may be punched or drawn 
from the metal sheets 1. 

The portions 3 project from the 
same side of each plate, and may 


2 


Fig. 2. 


be made of equal length by any suitable 
means. The projections therefore take the 
place of spacing washers, and it is claimed 
that this construction has several advantages, 
which will be apparent. 

W.J. 


T British Patent No. 201,890, by A. B. Cole. 
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AMPLIFICATION. 


This brief article describes a method of dual amplification which has not 


received a great deal of attention by the amateur. 


The high frequency 


oscillating potentials from the aerial inductance are fed to the H.F. valve grid 
in parallel with the detected signals, while a small grid condenser avoids 
leakage of L.F. currents and an Н.Е. choke coil prevents oscillation leakage. 


By W. H. PAULETT. 


N dual, reflex or double magnification 
circuits, there are two well-known 
methods of superimposing the rectified 
signal on the grid circuit of the high 
frequency valve. Only one method in 
which the high frequency and low frequency 
grid circuits are connected in series has 
received much attention. The other method 
is known as the parallel circuit because the 
two grid circuits are connected in parallel. 
In this method, which is probably more 
stable than the series method, the high 
frequency signals reach the grid through a 
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Fig. 1. 


small fixed condenser and the low frequency 
impulses through a high frequency choke 
coil. 

The circuit shown in Fig. I and using 
the reaction coil L, (omitting L.) is par- 
ticularly suitable for British broadcast 
reception, as no direct reaction is applied 
to the aerial circuit and very excellent 
results indeed may be expected from this 
circuit. The circuit is capable of bringing 
in the distant stations and will work a 
loud speaker at comfortable strength up 
to about 20 miles from a broadcast station. 

The circuits can be readily connected 
up and tried out by using two three-coil 


holders and two variable condensers. If 
good selectivity is required a loose coupled 
tuned aeria] circuit should also be used. 

If there is any tendency for the valves to 
oscillate on their own account, it is probably 
due to the use of too large an inductance 
coil in the plate circuit-of the high frequency 
valve. 

The method of coupling the two valves is 
the tuned transformer arrangement and while 
plug-in coils are suggested, other types, such 
as basket or cylindrical coils, may be used. 
High frequency transformers, particularly for 
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The parallel method of dual amplification. 


dual circuits, should, in my opinion, be 
specially made ; by that I mean they should 
be wound with thick wire, No. 20 or 22 
D.C.C.. and there should be an air gap of at 
least 4 in. between the primary and secondary 
coils. The basket type of transformer is 
perhaps the best. 

These circuits are suitable for all types of 
British general purpose valves and as a 
separate H.T. tap is provided for the 
detector valve, both valves will function 
best at the values specified by the makers 
for the purpose in which they are employed. 

In this circuit the first valve functions in a 
dual capacity and the second as a detector. 
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The small affixed condenser, 0:0002 míds., 
between the aerial and grid of the first 
valve prevents the low frequency signals 
passing to earth through the aerial induc- 
tance, while the high frequency choke, 
which may be a No. 200 plug-in coil or 
several basket coils in series, prevents the 
high frequency impulses escaping to earth 
through the secondary of the low frequency 
transformer. The high frequency trans- 
former La, I4, consists of two plug-in or 
basket coils in a two-coil holder. Although 
the coil in the plate circuit of the first valve 
is shown tuned, excellent results and stable 
working are obtained by tuning the coil in 
the grid circuit of the second valve and 
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circuit is connected to the negative L.T. 
through the filament resistances. This tends 
to damp the circuits and prevent self- 
oscillation. 

It is perhaps not necessary to mention 
that good results can only be obtained with 
good apparatus carefully connected ир. 
" Remember that your set is no better than 
its poorest component." 


RADIO FIELD DAY, 


The Western Metropolitan Area of Associated 
Societies of the Radio Society of Great Britain, 
acting on the initiative of the Golder's Green Radio 


Fig. 2. Parallel dual circuit with double reaction. 


leaving the other coil untuned. The fixed 
condenser 0-001 mfds. across the primary 
of the low írequency transformer is not 
critical and may be omitted with’ many 
types of transformers. For broadcast 
reception the coils L,, L, and L4 may be 
Nos. 35, 50 and 75 respectively. It is 
. advisable to have a separate H.T. tap for 
each valve, as shown. 

By means of the reaction coil L,, which 
can be one of the usual No. 75 coils, reaction 
may be arranged on to the aerial in- 
ductance as alternative to the use of L.. 
When three-coil holders are employed in 
both the aerial and H.F. valve anode 
circuits, the reaction coil may be transferred 
across from one holder to the other. 

Fig. 2 is an interesting circuit employing 
dual amplification and double reaction. The 
reaction coils L., Lz, being connected in 
series with the plate circuit of the detector 
valve and coupled to the aerial and H.F. 
transformer respectively. Note that the grid 


Society, have organised & Field Day for Sunday, 
June 22nd, апа experimenters are particularly 
requested to co-operate and make а point of 
listening in to the transmissions to be carried out. 
on portable sets. | 

The stat ions will be operated at Stanmore (5 GF), 
Blatchworth Heath (6 IV) and Gerrards Cross 
(2 GO), using C.W. and telephony on & wavelength 
of 180 to 200 metres. Communication testa will be 
carried out between 1 p.m. and 3 p.m. and again 
at 5 p.m. and 6 p.m.. Reports of reception which 
should be sent in as quickly as possible after the 
event, will be welcomed by Mr. W. J. T. Crewe, 
111 Princes Park Avenue, Golder’s Green, N.W.11. 
It is hoped that this Field Day will prove a greet. 
success. 

The organisation of combined outings of this sort. 
should make an appeal to other Clubs and facilities 
now exist for making such arrangements through the 
recently set up groups of Radio Societies. 

The Hampstead, St. Pancras and Highgate 
Societies of the Northern Metropolitan group have 
also arranged a somewhat similar outing which is 
to take place on Saturday, 19th July next, when 
portable transmitting sets will be made use of. 

If any reader is willing to loan a hand generator 
for the day to the Western Metropolitan group for 
their outing on Sunday, 22nd inst., will he please 
ring Mr. Crewe at Hampstead 3792 immediately. 
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92 KF Heard іп Los Angeles. 

A report has been received which in- 
dicates that a Californian amateur 

CEN) of Los Angeles copied signals 

m G2 KF on several occasions during 
the Transatlantic tests of last Winter and 
on other occasions in addition. 

It is understood that the receiver used 
employed three valves, two of which were 
low frequency am : 


This rt leaves only the fifth district 
о һе United States of America which has 
not so far reported reception of this 
British station. 


10 KZ. 

Мг. S. K. Lewer (6 LJ), conürms Mr. 
Corsham's report "rye Жүн cnin in 
** The Wireless World and 
o CTC 2 
as he logged this call sign on May 6th. 

Another station received on April 27th 
was 1 NA, which, it was suggested by our 


correspondent, might be Italian, but 
another communication received from 
Mr. E. P. Pockham, of South Croydon, 
reports reception of 1 МА when his location 
was given as Finland. 


OY. 

We should be interested to receive any 
reports during recent months, of reception 
ofthisstation, with details as to strength, 
etc. 


Plea for Co-operation with Canadian 
Amateurs. 


A well-known English amateur has 
recently had correspondence with Mr. 
Bernard G. Jones, of Winnipeg, Canada, 
who makes a strong plea for closer co- 
operation between Canadian and English 
amateurs. 

It is pointed out that there seems to be 


atendency on the part of English amateurs 
to group their Canadian friends with the 


amateurs of the United States of America 
as one body, whereas the Canadians would 
prefer to be recognised independently, 
especially in view of the fact that they 
form a part of the British Empire. 
Naturally one hears more of the doings 
of United States amateurs on account of 
their numbers and influence, but we are 
assured that amongst the Canadians there 
are many who are every bit as keen and 


[Photopress. 


Traffic Control at the Derby.—The cars are equipped with telephony transmitting 

apparatus and communication can be established while travelling by means of the collapsible 

aerials. The observation balloon advised the mobile sets concerning the traffic distribution 
and greatly assisted the police in avoiding congestion on the roads to Epsom. 


would welcome evidence of greater interest 
by English transmitters. 
ireless Model. 


orking W: 

In the Radio Section of the recent 
Paris Fair was installed an interesting 
model of the large Bordeaux wireless 
station. Transmissions were carried out 
with a power of 50 watts from the minia- 
ture antenna, which was strung on 
18-in. towers, a wavel of 56 metres 
being used. The als were received 
by many stations in the neighbourhood. 
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The Radio Iberica " Transmissions. 

The transmissions from this Spanish 
station are at the present time very stron 
and clear. We understand from Mr. J. W. 
Randall, of Willesden, N.W., that with a 
single valve dual receiver the signal 
strength is equal to that of 2 LO when 

icked up on a crystal set at Willesden. 

articulars of the wavelength and times 
of transmission of this station will be 
found iu the list of broadcasting stations 
on another page. 


Lifeboat Wireless. 

The P. & O. steamer '' Majola,” which 
left Tilbury a few days ago for Sydney, 
is the first ship to carry the new type of 
Marconi installation for ships' lifeboats. 

The apparatus includes a direction 
finder which has great possibilities in 
helping to ascertain the positions of other 
ships in the event of assistance being 


required. 
Results of Eiffel Tower Short-wave 
Transmissi 


ons. 

An interim report of results obtained 
with the Eitfel Tower tests conducted on 
wavelengths of 115, 50 and 25 metres is 
now available. It is stated that the 115 
metre tests have been heard over a very 

ide area. Many reports have been 
received from Great Britain and from the 
United States of America, where strong 
reception was obtained with sets employ- 
ingdetector and one stage of low frequency 
amplification. 

he 50 metre tests have been received 
only by eight French amateurs, the 
farthest distance being at Nice, where 
reception was made with a single valve 
receiver. 

The 25 metre tests have not been re- 
ported at all, which is scarcely surprising 
considering the difficulty which would be 
experienced in getting down to such a 
wavelength with the apparatus ordinarily 
at the disposal of the amateur. 

There are at least some amateurs in 
England, however, who mean to make a 
determined effort to receive the 25 metre 
transmissions and we would like to see 
their efforts meet with success. 


Honour foe Professor Pupin. 

. The Meda! of Honour of the Institute 
of Radio Engincers for 1924 was presented 
to]Professor M. I. Pupin at a meeting of 
the Society held in New York on June 4th. 
Professor Pupin delivered a short address 
dealing with wireless retrospectively and 
prospectively. Professor Pupin has con- 
tributed a great deal to the development 
of wireless telegraphy and particularly 
telephony. He is a Director of the 
ResearchjLaboratory of Columbia Univer- 
sity, New York, and is an ex-President of 
the Institute of Radio Engineers. He 
was born in Hungary in 1858, but went to 
the United States in 1874. 


Disasters which Assist Development. 

Even such a terrible disaster as the 
recent earthquake in Tokio has certain 
coinpensations. We learn recently that 
the whole, of the telephone system in Tokio 
was utterly destroyed during the earth- 
quake and a contract has now been placed 
with the Nippon Electric Co., Ltd., of 
Tokio, whichis an Associate Company of 
the Western Electric Co., for the replace- 
ment of the entire system by automatic 
telephones. The initial order covers an 
equipment for 25,000 subscribers, 

It is possible that had it not been for 
the earthquake the old system would have 
remained and perhaps autornatic tele- 
phones would not have been introduced 
for very inany years. 


Does Light Travel Faster than Wireless P 

An American Scientist, Captain T. J. 
'See, whois Professor of Mathematicsin the 
United States Navy, claims to have dis- 
covered that wireless waves travel at a 
speed of 165,000 nules a second, as com- 


.the Hon. Secretary, Mr. H. 


pared with the rate of travel of light, 
which is 186,000 miles a second. This 
view is expressed as a result of experiments 
conducted in the early part of this year 
when a signal transmitted from New York 
was re-broadcast from Warsaw and 
received again in New York after an 
interval of 0:054 of a second had elapsed. 


Australian Broadcasting Stations. 

Those readers in this country who are 
optimistic as to the range of reception of 
their sets and who have heard all that is 
going in the way of transmissions in 
America, can now tum their attention to 
Australia, which has some six or seven 
broadcasting stations in operation. Recep- 
tion of some of these stations is free 
whereas in the case of others the cost is 
defrayed by a system of subscription; we 
believe, however, that no charge would 
be made for receptiorf in this country. 

The two highest powered stations are 
stated to be 5 kilowatts, and of these one 
is located in Sydney with a call sign 2 FC, 
and working on 1,100 metres; whilst the 
other is at Melbourne with a call sign 8 FC, 
working on 1,720 metres. 


tain Eckersley on Holiday. 

e understand that Captain Eckersley 
is on holiday until 25th June, and we bope 
that he will forget all about wireless for 
the period of his well-earned rest. 


Internacia Radio-Asocio. 

We understand that this Society, which 
has been formed to. further the cause of 
Esperanto as an 'igtemational wireless 
language, now has members in twenty-six 
different countries, and National Secre- 
taries have already been appointed in 
eleven countries, whilst other appoint- 
ments are pending. Я 


and District Radio Society. 


Barnet 
On Friday, мау зп, а party of eleven ^ 


members of the iety, including Mr. C. 
Randall, Postmaster of Barnet, who is 
Chairman of the Society, Mr. J. Nokes, 
B. Gardner 
(2 AHM), of Barnet, and others, paid a 
visit to the London station of the B.B.C. 
At Marconi House they inspected the 
transmitting apparatus. Mr. T. G. 
Petersen, engineer-irobarge, in the brief 
time at his disposal, managed to give the 
visitors a fair idea of the functioning of 
the transmitter as well ‘as imparting to 
them a considerable amount of technical 
knowledge. The party afterwards walked 
across to Savoy Hill, and were shown over 
the building by Mz Н. Carter, of the 
B.B.C. staff. That the-members enjoyed 
their visit goes without saying, and before 
leaving, Mr. Nokes; on behalf of the 
Socicty, thanked the 
Marconi Company for thew hospifality. 
At the bi-monthly meefing .of the 
Society on the following Monda¥;. June 
and, Capt. M. A. Ainslie, R. N., im a talk 
on Wireless Reception," related some of 
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his experiences with receivers and trans- 
mitters both on land and sea. 

Hon. Sec., . Nokes, Sunnyside, 
Stapylton Road, Barnet. 


The St. Pancras and District Radio Society.* 

* Resistance and its Measurement ” was 
the subject of a very interesting talk by 
Mr. J. S. Rowe on May 15th. He began 
with Ohms Law and showed a number of 
methods by which resistance might be 
roughly determined with the aid of 
apparatus which most experimenters 
would be likely to have. He then dealt 
with the various patterns of Wheatstones 
bridge and showed how these inight be 
adapted to the measurement of capacity 
and inductance. Afterwards the resist- 
ance of the windings of several intervalve 
transformers was measured in order that 
members might form some idea of their 
relative number of turns. 

On Мау 22nd Mr. R. T. Nunn gave à 
talk on wavemeters. He first explained 
how the calibration of a standard was 
arrived at by indirect comparison with the 
seconds pendulum of a clock, by means of 
the cathode ray oscillograph. He then 
described the types of wavemeters in 
common use, pointing out the particular 
advantages of the heterodyne. He 
finished by describing some special pre- 
cautions advisable when building an 
accurate wavemeter. 

Hon. Sec., R. M. Atkins, 7 Eton Villas, 
N.W.3. 


The Belvedere, Erith and District Radio 


and Scientific Society.* 

On Friday, June 6th, Mr. A. Cole gave 

a short lecture and demonstration on the 

use of a lathe in the making up of wireless 
components. He outlined briefly the 
mechanism of a lathe and the ditferent 
uses to which it could be put. After the 
lecture he carried out several demonstra- 
tions in the turning and screw-cutting of 
brass for variable condenser spindles, and 
planed brackets for coil holders, etc. 

A lathe is now permanently installed at 
the Radio Club House and Mr. Cole has 
put himself at the service of members for 
any class of lathe work necessary in the 
building of wireless sets. 

A hearty vote of thanks was accorded 
Mr. Cole for giving the members a most 
interesting and instructive evening. 

Hon. Sec., S. G. Meadows, 110 Bexley 
Road, Erith, Kent. 


Ilford and District Radio Society.* 
The third annual general meeting was 
held at Headquarters on тоа Мау 
29th. The Secretary stated that the past 
vear had been a successful one, the item 
of outstanding interest being the acquire- 
nent of more suitable headquarters. 
„The Treasurer teported a satisfactory 
financial position. ° 
The officers elected for the forthcoming 
year were as follows: President, Mr. J. E. 
Nickless, A.M.LE.E, ; Additional Vice- 


A 


Forthcoming Events. "DE 


- „. 


П 


WEDNESDAY, JUNE 18th. 


Golder's Green Radio Society. 8.30 p. in. 


At the Club House. Informal Night. 


THURSDAY, JUNE 19th. 
Kensington Radio Society. Sale aud Exchange. 


FRIDAY, JUNE 20th. 


Radio Society of Great Britain. Transmitter and Relay Section. 


Informal Meeting at 


6.30 p.m., at the Institution of Electrical Engineers. Mr. Ashton J. Cooper will open 


a discussion on “ Tuning Coils." 


Radio Society of Highgate. 8 p.m. At 270 Archway Road. Lecture: ‘ Harmonics.” 


| MONDAY, JUNE 28rd. 
Hornsey and District Wireless Society. At Queen's Hotel, Broadway, Crouch End, N.8. 


By Mr. J. D. Steell. 


General Discussion and Questions. 


| . WEDNESDAY, JUNE 25th. 
Radio Society of Great Britain. Ordinary General Meeting 6 p.m., at the Institution 
of Electrical Engineers. Lecture: A résumé of Modern Methods for the Measure- 


ment of Radio Signal Strength.“ 


By Mr. J. Hollingsworth. 
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President, Mr. G. F. Gregory ; Chairman, 
Mr. W. T. Weston; Deputy Chairman, 
Mr. Aston Cooper; Secretary, Mr. F. W. 
Gedge; Assistant Secretary, Mr. Aimes; 
Treasurer, Mr. D.S. Richards ; Committee, 
Messrs. W. H. Dennis, J. W. Elliott, 
А. E. Gregory, L. C. Hobday and jJ. Е. 


ayne. 

It should be noted that headquarters 
are now situated on the premises of Mr. 
W. T. Weston, at 156 High Road, Ilford. 
Also please note the address of the new 
ү 

Hon. Sec., F. W. Gedge, 157 High Road, 
Ilford. 


Smethwick Wireless Bociety.* 

The third annual meeting of the above 
Society was held on Friday, May 3oth. 

Satisfactory reports were read by 
the ,Secretary, Treasur r and Auditors. 
Dr. Murray, F. I. C., F.C. S., was 
unanimously elected President for the 
coming session. The following officers 
were elected: — The whole of the Vice- 
Presidents en bloc, with the addition of 
our late Secretary, Mr. R. H. Parker (who, 
owing to pressure of business, has re- 
signed); Hon. Secretary, L. H. Lee 
(5 FH): Hon. Assistant Secretary, 
A. Mackay; Technical Adviser, C. Grew 
(2 AFS) ; Hon. Librarian, A. Adams, 

#.1.С.; Hon. Treasurer, H. Allen. 

A General Committee having been 
formed, Mr. Armstrong moved a vote of 
thanks to the retiring officers. He wished 
to place on record the yeoman service 
done to the Club by our Vice-President, 
Mr. A. J. Hulme, and also our last Secre- 
tary, Mr. R. H. Parker. 

The new session will begin early in 
September, although a field day and 
possibly an ordinary meeting will 
arranged in the interim. The Society is 
n à strong position financially, has a full 


equipment of receiving apparatus, and a 
fine meeting room at the Technical School, 
and the Committee anticipate many more 
new members next session. Will in- 
tending members please communicate to 
the Hon. Secretary, L. H. Lee, 155 Rose- 
field Road, Smethwick. 


and Catford Radio Society.* 

The Society was given a very interesting 
lecture on May 29th by Mr. Conway 
Fink, A. M. Inst. R. E., of Мез: Igranic 
Electric, Ltd., the subject being Tuning 
Coils with a Special Reference to their 
Use in Н.Е. Amplification.” 

Many useful hints as to the sizes of 
coils to use for different wavelengths were 
given, together with a very interesting 
account of the construction of Igranic 
coils. 

On Sunday, June rst, the Society held 
a field day at Paul's Cray Common, 
Chislehurst, which, in spite of rather 
unsettled weather, was well supported by 
the members and their friends, both ladies 
and gentlemen. Many interesting experi- 
ments were carried out with portable 
apparatus and self-contained receivers. 

It is hoped to hold more of these 
pleasantoutings which, besides stimulating 
interest in radio, also makes for sociability 
amongst members and friends . 

On June 5th a very interesting lecture 
and demonstration was given by Mr. R 
G. Stanley, the Society’s Director of 
Instruction, on Accumulators and their 
Construction." i 

Owing to the kindness of the Assistant 
Hon. Sec., many interesting parts and 
chemicals used in the manufacture of 
accumulators were available for demon- 
stration and exhibition. 

Hon. Sec., Mr. Chas. E. Tynan, 62 
Ringstead Road, S.E.6. 


Correspondence. 
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Lincoln Wireless Society.* 

* Outdoor Aerials e. Indoor and Frame 
Aerials " was the subject of a debate before 
the Society at a meeting on June sth. 

Mr. R. Bates (5 OD) supported indoor 
and frame aerials, pointing out the useful- 
ness of the latter in connection with 
direction-finding work, also the advan- 
tages of the frame for cutting out inter- 
lerence. He also described an excellent 
indoor aerial giving details of the results 
obtained with it. 

Mr. T. Farren spoke for the outdoor 
aerial, pointing out that the ordinary 
well-known circuits worked much better 
on this kind of aerial. There was no risk 
of damage by lightningif precautions were 
taken and proper earthing system fixed. 

The mem of the Society, at the close 


‘of the debate, decided unanimously in 


favour of the outdoor aerial. 
Hon. Sec., J. T. James, 126 West 
Parade, Lincoln. 


Hackney and District Radio g 

On Saturday, the 31st ult., a party of 
members visited the electrical works of 
the Hackney Borough Council. 

At the meeting held at Headquarters 
on the sth inst., a very interesting evening 
was spent in discussions on various tech- 
nical matters appertaining to wireless. 

All local enthusiasts should apply for 
particulars of membership. 

Asst. Hon. Sec., Geo. E. Sandy, 70 
Chisenhale Road, E.3. 


Radio Association (South Norwood and 
District Branch. 


At a meeting on May 29th Mr. Sutton, 
A.M.I.E.E., read a paper on The 
Amateur Wireless Society." The reading 
of the paper was followed by a talk on 
* The Aerial Tuning Circuit," by Mr. 
Purkiss. 


Direct-Reading Set for Measuring Capacity. 
To the Editor of TRE WIRELESS WORLD AND 
RADIO REVIEW. 


Sm,—In the article in The Wireless World and 
Radio Review of May 7th describing a simple direct 
reading set for measuring capacity, it is suggested 


X 
o І 
У 
0 001,F 


21. 


x — O00 1 pF 


Circuit for direct reading of capacity. 


that for measuring condensers above the maximum 
of thetvariable condenser, extra ones of known 
value should be added in parallel, and due allowance 
made inYcomputing the final result. There is a 


method which I have been using for a different 
purpose, but which is easily applicable in this case, 
whereby а much greater range may be obtained on 
one scale. In the diagram it will be noticed that a 
fixed condenser of 0-001 míd. capacity has been 
added in series with the unknown condenser. 
A few simple calculations show that a 0:001 mfd. 
variable condenser can efficiently calibrate between 
0-0001 or even less, up to 0-005 as a practical 
maximum, but even higher provided the scale be 
accurately marked, and the condenser allow of such 
delicate variations. | 


Value of X Value of S 
‘0001 mfd. ‘00009 mfd. 
0002 ‘OOO! 
0003 +000 23 
0005 "00033 
001 0005 
0015 0006 

002 00066 
003 00075 
004 0008 

005 00083 


With the inst rument set out as above, the value 
of the variable condenser required to balance 
various unknown condensers is shown in the 
table. It will be seen that towards 0-004 the 
scale closes up rapidly апа this fact limits the 
practical scale which in theory should extend into 
microfarads. 

WALTER J. Jouanin, F. R. S. A. 
Peckham, S. E. 15. 
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1. All questions are answered through the post. 


A selection of those of general interest 


is published. 2. Not more than four questions may be sent in at any one time. 3. Every 
question should be accompanied by a postal order for 1/- or 3/6 for four questions, and by a 


coupon taken from the current issue. 


4. A free coupon appears in the first issue of each 


month, and if this is sent in together. with coupons from the three previous issues, the 
reader 1s entitled to have one question answered free of charge. 


“ S. M." (London, N.W.6) asks for a diagram 
of a crystal receiver to include certain specified 
components. | 

The diagram is given in Fig. 1. The aerial 
tuning condenser may be connected in series or in 
parallel by means of the six-stud double-arm 
switch. A potentiometer is included in the circuit 
in order that the normal potential difference 
between the two elements of the crystal detector 
may be adjusted to a suitable value. If a three-way 
switch is used in connection with the potentiometer, 
as shown in the diagram, a voltage range of 8 volts 
will be available, using only two 2-volt cells. In 


0 0005. F 


= o Or, F, TO I.F 


Fig. 1. S. M.“ (London, N. V. 6.) Crystal receiver 
with switch to extend range of potentiometer. 


position 1, the range will be from 0 to—4 volts; 
in position 3, from 0 to +4 volts; and in position 
2, from —2 to +2 volts. When a new crystal is 
connected in circuit, the switch should be put in 
position 2 in order that the polarity of the potential 
required may be determined. The switch can 
then be put on stud 1 or 3 to extend the range in 
either direction if necessary. 


“ W.J.M." (Windsor) asks what modifications 
will be necessary in order to supply a three- 
valve set using ‘‘A.R.D.E.’’ type valves 
from a 6-volt 30 ampere hour accumulator. 

If you connect the three cells of your 6-volt 
accumulator in parallel, thus providing a 2-volt 
battery of 90 ampere hour capacity, the ordinary 
filament resistances having a resistance of approxi- 
mately 5 ohms will be satisfactory. If, on the other 
hand, you connect the 6-volt accumulator as it 
stands to the L.T. terminals of the set, the ex- 
isting filament resistances should te replaced by 
resistances of approximately 15 ohms. 


"P.B.T." (Enfield) asks by what method 
it would be possible to calibrate a receiver 
in which the A.T.I. consists of an aperiodic 
coil wound in a slotted ebonite former. 

To speak of the calibration of an aperiodic 
circuit is, strictly speaking, а contradiction in terms. 
An aperiodic circuit does not possess any resonant 
properties, and cannot therefore be calibrated. 
If any other sharply-tuned circuits, such as tuned 
anode circuits, are included in the receiver, one 
of these circuits should be calibrated. Alternatively 
8 tuned circuit might be substituted for the aperi- 
odic coil at present used to tune the aerial circuit. 


“ H.J.” (Chester) asks questions concerning 
various types of H.F. coupling for use in 
multi-valve H.F. amplifiers. 

With the methods of H.F. coupling suggested, 
we are afraid that you will not be able to combine 
successfully the properties of sharp tuning and 
freedom from self-oscillation. It is only with the 
type of coupling used in the neutrodyne receiver 
that this ideal is approached. The use of variable 
resistances in parallel with the anode coils will 
certainly reduce the tendency to self-oscillation, 
but unfortunately they will also reduce the selec- 
tivity and signal strength obtainable with the re- 
ceiver. Where a high degree of selectivity is 
required over & comparatively narrow band of 
wavelengths, the. anode{ circuits may be tuned 
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either by means of a plug-in coil and variable 
condenser, or by a variometer. The wavelength 
range of the variometer may be extended by pro- 
viding a switch, so that the two windings may be 
connected in series or in parallel. Semi-aperiodic 
anode coils wound in slotted ebonite formers 
are very suitable where it is required to cover a 
wide range of wavelengths without the incon- 
venience of a series of anode coils or H.F. trans- 
formers. The selectivity obtained with this method 
of coupling is, however, not so high as in the case 
of tuned anode coupling. 


0 00024, 


Fig. 2. P. R. B.“ (London, W.3.) А three-valve receiver suitable for the reception of the local broadcasting 
station at loud speaker strength. 


" P.R.B." (London, W.3) asks for a diagram 
of a three-valve receiver to operate a loud 
speaker when used within 4 or 5 miles of a 
broadcasting station. Freedom from distor- 
tion is of first importance. 

We recommend that you use а detector valve 
followed by two stages of resistance-capacity 
coupled low frequency amplification. Referring 
to Fig. 2, it will be seen that the aerial circuit is 
tuned by means of a variometer. A fixed con- 
denser may be connected in series with the vario- 
meter if the aerial has a high self-capacity. The 
value of this condenser is not critical, but best 
results are generally obtained with a capacity of 
approximately 0:00025 uF. In order to minimise 
the distortion produced by grid currents and 
rectification in the L.F. valves, grid cells should be 
connected in series with the grid leaks. The 
coupling condensers may have capacities between 
0-01 uF and 0-1 uF, while the anode resistances 
should be given values between 50,000 and 100,000 
ohms, depending on the type of valves to be used. 


"G.H.D." (Carnarvon) is troubled with a 
persistent whistling noise in his receiver, 
which includes two stages of transformer 
coupled L.F. amplification. 

The fact that the pitch of the whistle is not in 
any way affected by the tuning of the receiver 
indicates that it is due to oscillation of the low 
frequency amplifying valves. The oscillation is 
caused by coupling between the valves, either 
through stray capacities in the wiring or through 
the internal resistance of the H.T. battery, which 
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is, of course, common to the plate - circuits of both 
valves. The latter coupling is the most frequent 
cause of L.F. oscillation, and can generally be 
remedied by connecting a large condenser of, say, 
2uF across the H.T. terminals. If this measure 
does not completely stop the oscillations, you 
might try the effect of reversing the primary wind- 
ings of the transformers, or of connecting resistances 
of the order of one megohm across the secondary 
windings. It is not good practice to try to stop 
the oscillations by reducing the value of the H.T. 
voltage, as this invariably results in distortion. 


2,9 


“T= 
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H. B.“ (Horsforth) asks why he is unable to 
obtain a satisfactory degree of amplification 
from the tuned anode coupled H.F. valve in 
his receiver. 


The failure of the H.F. valve to amplify properly 
would be accounted for if you have to use a large 
value of tuning capacity in order to reach the wave- 
length of а station which you require to receive, 
In order to keep the impedance of the tuned anode 
circuit to H.F. oscillations as high as posaible, it 
is necessary that the anode coil should be chosen 
so that an absolute minimum of tuning capacity is 
necessary, in order to tune to the wavelengths 
required. For the B.B.C. band of wavelengths 
you will find it an advantage to use two coils, such 
as Igranic plug-in coils Nos. 75 and 100. 


“ J.R.” (Burton-on-Trent) asks what steps may 
be taken to prevent interference from a small 
house lighting plant situated near his receiver. 


You will have considerable difficulty in elimina- 
ting the disturbances set up by the lighting instal- 
lation, if the receiver із situated near the engine. 
Interference due to sparking at the commutator 
of the dynamo can often be eliminated bv the use 
of & counterpoise earth instead of the usual earth 
conneetion. You may also find it ап advantage 
to connect a large condenser acrosa the brushes of 
the machine. Radiation from the ignition system 
of the engine can often be suppressed by encasing 
the H.T. wiring in metal braiding, which should be 
connected to the bedplate of the engine and to 
earth. 
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Contributors to thts section are requested to limit the number of calls 
sent in to those heard in the previous three weeks, these being of 
greater interest and value to transmitters than earlier records. The 
repetition of the same call sign in consecutive lists ts not recom- 

. Contributors will also assist by kindly arranging reports in 
alphabetical order, Full address (not for publication) should be given 
to enable correspondence to be forwarded. 


Stockton-on-Tees (April r6th-May 6th) 
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Glasgow (March 8th-May 11th). 
OMM 2 MA 2 Nh. SNM 2 OD, ЭРО, 286, 2 
„2 10.3 UF, 2 UV, 2 VJ, 2 VS, 2 WJ, EC 

5 06. 5 CX, 5 FG, 5 FS, 5IE, 533, 5 
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PR 


(J. G. Ritchie.) 


2 AIU, El iik: 2 KG, 2 KF, 2 H8, 2 PY, 2 SF, 2 
2 QZ, 2 TL, 2 2 UJ, 2 V8, 2 VY, 2 WY, 2 XO, 2 XR, 2 XZ, 2 YR, 
2 ZA, 2 ZZ, 5 AC, 5 BT, 5 CD, 5 CV, 5 DT, 5 FL, 5 MA, 5 PU, 
6UJ, 6 IM, 6 KL 6NB, 6 NF, 6 NH, 06 MZ, 6QM, 6 VE, 6 WV, 
6QZ. (o—v—o.) (F. and J. Rose.) 
Manchester (April 7th-May 14th, 1924) 

British: 2 DF, 2 DR, 2FN, 2 FU, 2 MD, 2NA, 28H, 2TO, 
2}V0, 2 ,2WJ, 2 WY, 2 XD, 2 XQ, 2 YQ, 5 AY, 5C8, 5 CX, 
5'FC, 5 FS, 53J, 5JX, 5 KL, 5 MO, 5 NU, 5 OG, 5 QM, 5 QV, 6 AL, 
6 BY, 6 CV, 6 FG, 6 NG, 6 NK. 6 UD, 6 WH. French: 8AAA, 
8 AA, 8AV, 8AZ, 8 BA. 8 BF, 8 BM, 8 EN, 8 BP, 8 BV, 8 CH, 
8 CN, 8 DE, 8 DT, 8 EM, 8 EN, 8 EU, 8JC, 8 MF, ЗМІ, 8 RO, 
8 ZM, 8P3, 8R3. Dutch: PCRR, РСТТ, PWW, 0 HD, 0 PC, 
0 US, 0 ХЕ, 0 XP, 0 ZN. Italian: 1 ER, 3 MB. Belgian: P2, 
40 2. Canadian: 1AR, 1DD, 9 AK. Unknown: 1NA, 4L 
NBS. (o—v—1) (B. L. Stephenson, 6 IK.) 

Broadcasting. 


REGULAR PROGRAMMES ARE BROADCAST FROM THE 
FOLLOWINu EUROPEAN; STATIONS :— 


GREAT BRITAIN. 

ABERDEEN, 2 BD, 495 metres; BIRMINGHAM 5IT, 175 
metres; GLASGOW 5580, 420 metres: NEWCASTLE 5NO, 
400 metres; BOURNEMOUTH 6 BM, 385 metres; MANCHESTER 
8 ZY, 375 metres; LONDON 2 LO, 365 metres; CARDIFF 5 WA, 
351 metres; LIVERPOOL 6 LV (Relay) ; PLYMOUTH 5 PY (Relay), 
335 metres; EDINBURGH 2 EHj(Relay), 325 metres; SHEFFIELD 


1 ish : 
6 NKA(?. Canadian: 1AR, 9 BL. (o—v—o and т—у—о). 
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(Relay), 303 metres. Tuesdays, Thursdays and Fridays, 1 p.m. 
to 2 p.m. (2 LO only). Regular daily programmes, з to 7.30 p.m., 
8 to 11.30 p.m. Sundays, 3 to 5.30 p.m., 8.30 to 10.30 p.m. 


FRANCE. 

PARIS (Eiffel Tower), FL, 2,600 metres. 7.40 a.m. Weather 
Forecasts, 11.0 a.m. (Sunday); 12.0 noon, Market Report; 
I2.15 to 12.30 (Weekdays), Time Signal and Weather Forecast ; 
3.40 p.m., Financial Reports; 5.30 p.m., Bourse Closing Prices; 
6.15 p.m., Concert; 8.0 p.m., Weather Repo о p.m. 
(Wednesday and Sunday), Concert ; 10.10 p.m., Weather Forecast. 

PARIS (Radio Paris"), SFR, 1,780 metres. 12.30 p.m., 
Cotton Prices, News; 12.45 p.m., Concert; 1.30 p.m., Exchange 
Prices; 4.30 p.m., Financial Report; 5.0 p.m., Concert; 8.30 
p.m., News and Concert. 

PARIS (Ecole Superieure des Postes et Telegraphes), 450 metres. 
.45 p.m. (Wednesday), Talk on History; 8.0 p.m. (Tuesday), 
on TE Lesson; 8.30 p.m., Concert; 9.0 p.m., Relayed Concert 

or Play. 


PARIS (Station du Petit Parisien), 340 metres. 8.30 p.m., Tests. 


BRUSSELS, BAV, 1,100 metres. At 2 p.m. and 6.50 p.m., 
Meteorological Forecast. 

BRUSSELS ( Radio Electrique ), 265 metres. Daily, 5 p.m. 
to 6 p.m., Concert. 8 p.m. to 8.15 p.m., General Talk. 8.15 p.m. 


to 10 p.m., Concert. 
HOLLAND. 

THE HAGUE, PCGG, 1,070 metres. 4 to 6 p.m. (Sunday), 9.40 
to 11.40 p.m. (Monday and Thursday), Concerts. 

THE HAGUE (Heussen Laboratory), PCUU, 1,050 metres. 
10.40 to 11.40 алп. (Sunday), Concert; 9.40 to 10.40 p.m., Concert; 
8.45 to эрла (Thursday), Concert. 

THE GUE (Velthuisen, PCKK, 1,050 metres, 9.40 to 
10.40 p.m. (Friday), Concert. 

HIL UM, 1,050 metres. 9.10 to 11.10 (Sunday), Concert 
and News. 

IJMUIDEN (Middelraad), PCMM, 1,050 metres. Saturday, 
9.10 to 10.40 p.m., Concert. 

TERDAM, РА 5, 1,050 metres (Irregular), 8.40 to 10.10 

p.m., Concert. 
(Vas Diaz), PCFF, 2,000 metres, 9 a.m. and 
5 p.m., Share Market Report, Exchange Rates and News. 
DENMARK. 


LYNGBY, OXE, 2,400 metres. 8.30 to 9.45 p.m. (weekdays), 
8 to 9 (Sunday), Concert. 


SWEDEN. 
STOCKHOLM  (Telegrafverket), 440 metres. Monday, 
Wednesday and Saturday, 7 to 9 p.m. Sunday, 11 to 12 a.m. 
STOCKHOLM  (Radiobolaget), 470 metres, Tuesday and 
Thursday, 7 (о 9 рап. Sunday, 6 to 8 p.m. 
GOTHENBURG (Nya Varvet), 700 metres. Wednesday, 7 to 8 p.m. 
BODEN, 2,500 metres. 6.0 to 7.0 p.m., Concert. 


; GERMANY. 

BERLIN (Koenigswusterhausen), LP, 2,370 metres (Sunday), 
10.40 a.m. to 11.45 a.m., Orchestral Concert. 4,000 metres, 
7 to 8 a.m., Music and Speech; 12.30 to 1.30 p.m., Music and 
Speech; 5.0 to 5.30 p.m., News. 

EBERSWALDE, 2,030 metres. Daily, 1 to 2 p.m., Address and 
Concert; 6 to 7.30 p.m., Address and Concert; Thursday and 
Saturday, 7.20 p.m., Concert. 

BERLIN (Vox Haus), 400 metres. 11 a.m., Stock Exchange; 
1.55 p.m., Time Signals; 5.40 to 7 p.m., Concert; 7 to 8 p.m. 
(Sunday), Concert. 

BERLIN (Telefunken), 425 metres. 7.30 to 8 p.m. and 8.45 to 
9.30 p.m., Tests and Concert. 

BERLIN VE A.G.), 726 metres. 

T AM MAIN, 460 metres. 7.30 to 10 p.m. Tess 
Gramophone records. 
LEIPZIG (Mitteldeutsche Rundfunk A.G.), 450 metres. 
MUNCHEN (Die ai sr a in Bayern), 486 metres. 


AUS " 

VIENNA (Radio-Hekaphon), 6oo metrcs. 

CZECHO-SLOVAKIA. 

PRAGUE, PRG, 1,400 metres. 8 a.m., r2 a.m. and 4 p.m, 
Meteorological Bulletin and News; 4,500 metres, 10 a.m., 3 p.m., 
and ro p.w., Concert. 

KBELY (near Prague), 1,150 metres. 7.15 p.m. and 10 p.m., 
Concert and News. 


SWITZERLAND. 
GENEVA, 1,100 metres (Weekdays). At 3.15 and 8 p.m., 
Concert or Lecture. 
HB 2, 780 metres. Daily, 9.15 p.m., Concert 
aud Address. 


SPAIN. 

MADRID, PTT, {оо to 700 metres. 6 to 8 p.m., Tests. 

MADRID (Radio Iberica), 392 metres. Daily (except Thursdays 
and Sundays), 7 tog p.m. Thursdays and Sundays, 10 to 12 p.m., 
Concerts. 

MADRID, 1,800 metres. Irregular. 

CARTAGENA, EBX, 1,200 metres, 12.0 to 12.30 p.m., 5.0 to 
$.30 p.m., Lectures and Concerts. 


ITALY. 
ROME, ICD, 3,200 metres. Weekdays, 12 a.m. 1,800 metres, 
4 p.m. and 4.30 p.m., Tests, Gramophone Records. 
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OUTDOOR WIRELESS. 


By THE EDITOR. 


VERY great deal of interesting 

wireless work can be done both 

of an experimental nature and 

otherwise, which necessitates out- 
door conditions and fine weather. 


There is a limit to the duration of fine 


weather in this country even under the best 
conditions, and consequently it is as well to 
take full advantage of whatever opportunities 
present themselves for conducting outdoor 
wireless work. Those who live in towns 
especially, have the opportunity during the 
summer of comparing the performance of 
their sets when used under ideal conditions 
in open spaces with the results obtained in 
cramped surroundings in the town and 
astonishing differences in efficiency will often 
be observed. 

Individuals can, also, whilst on holiday, 
derive a great deal of instruction and 
interest from ‘operating a direction finding 
station properly laid out in the approved 
fashion with an absence of local obstructions. 

We believe that it would be possible 
to collect information which might be of 
very considerable scientific value, if during 
the summer holidays, amateurs devoted 
special attention to the carrying out of experi- 
mental work which calls for outdoor facilities, 
but whilst individuals can do a great deal, 
much more can be done by collective effort 
by a Society or by several Societies working 
together. 

As we go to press we understand arrange- 
ments are complete for a Wireless Field Day 
on quite a big scale, which has been organised 
by the Western Group of Affiliated Societies 
in the Metropolitan area, 
Societies апа Groups of Societies in other 
London districts are also arranging for 
outdoor events to take place in the very 
near future. 


whilst other 


We learn also that the Radio Society of 
Great Britain is arranging for some experi 
mental work to be carried on between fixed 
stations and a station installed on a North 
bound passenger train and it is anticipated 
that these tests will arouse considerable 
interest extending far bevond amateur 
circles alone. 


THE NEW LICENCES. 


In a recent editorial we referred to the 
fact that new licences controlling the use 
of amateur transmitting apparatus were 
being issued by the Post Office and that 
these superseded all licences previously 
issued. In that editorial we drew attention 
to the condition which stipulated that 
communication was not authorised between 
British amateur stations and amateur 
stations abroad. We were correct in assum- 
ing then that the Post Office would make 
exceptions to this rule, for we already under- 
stand that this has been done in certain 
instances. 

We still think, however, the position is not 
satisfactory because we doubt whether the 
Post Office officials who scrutinise applica- 
tions are in a position to differentiate 
between the qualifications of one amateur 
and another which would justify an exception 
being made in some cases and not in others. 

Frankly, we are disappointed with the 
methods adopted by the Post Office in dealing 
with the whole question of the issue of 
transmitting licences. We believe that there 
are genuine experimenters with satisfactory 
qualifications whose applications for trans- 
mitting licences have been turned down, 
whilst others with far inferior qualifications 
have obtained permits without difficulty. 
Something is seriously wrong with a system 
which allows such situations to arise. 
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ADDING A STAGE OF BALANCED HIGH 
FREQUENCY AMPLIFICATION TO A 


RECEIVER. 
A simple method of adding a stage of high-frequency am tion to a 
receiver in such a manner that good amplification is o , the selectivity 
is considerably improved, and interference due to the setting up of local 
oscillations is prevented. 
By W. JAMES. 


RECEIVER consisting of a valve 

detector and note magnifier con- 

nected, for example, as in Fig. 1, 

is a favourite with many amateurs 
because— 

(т) There are only two tuning adjustments ; 

(2) The selectivity is fairly good ; апа 

(3| The volume and quality are satis- 

factory. | 

(1) A signal is usually tuned in as follows: 
Connect the batteries and heat the filaments 
to their normal temperature. Alter the 
coupling between the reaction coil (L,) and 
the aerial coil (L,) until a slight hissing sound 
is heard in the head telephones. Then take 
the tuning condenser knob in one hand and 
the reaction knob in the other and turn them, 
keeping the receiver in that sensitive state 
indicated by the sound in the telephones. 
When the desired signal is heard, very care- 
fully adjust the tuning condenser, reaction 
coupling, and the filament temperature of 
the detector valve. 

(2) The selectivity will be fairly good 
because of the small capacity condenser (C) 
connected in series with the aerial, and the 
relatively large capacity tuning condenser 
connected across the aerial coil. In addition, 
the reduction in the effective resistance of 
the circuit through the employment of a 
reaction coupling increases the selectivity. 

(3) The volume may be brought up by an 
increase in the reaction coupling, but one 
result of the use of reaction is that the quality 
is affected. As the reaction coupling is 
increased, there is usually a marked reduction 
in the quality of the telephony. 

Receivers of this sort as ordinarily con- 
structed are not always easy to adjust for 
good results. It is a common experience to 
find considerable overlap in the reaction coil 
adjustment. For instance, while i 


for a signal the reaction coil may be turned a 
little too far, causing oscillations to be gener- 
ated and radiated from the aerial. If these 
5 of suitable 3 and 
combine with an incoming signal, beat notes 
are set up and heard as а whistle. When 
there is overlap, itzis found necessary to 
turn the reaction coil back a considerable 
way before the set stops oscillating. А good 
receiver should oscillate quietly, or stop 

coil is turned 


oscillating, as the reaction 
forwards and backwards a few degrees. 


A good deal of interference is caused 
through the misuse of a receiver of this type, 
and considerable skill is required to obtain 
satisfactory results. The operation of the 
receiver is made easier, and full benefit of 


‘the reaction effects obtained by carefully 


choosing the size and position of the reaction 
coil, using the correct anode voltage and grid 
condenser and leak. 
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For the broadcast band of wavelengths 
the aerial coil (L,) may consist of a winding 
of 60 turns of No. 20 D.C.C. on a thin paper 
former 3 in. in diameter. The reaction coil 
should be mounted at the fixed potential end 
of the aerial coil. 

Probably the best type of reaction coil is a 
basket winding. The winding may be put 
on a thin slotted cardboard former. If the 
outside diameter of the former is 2} in., 
a winding of about 80 turns of No. 30 D.S.C. 
is usually satisfactory. The distance 
between 'the spindles carrying the reaction 
coil and the end of the aerial coil should 
be varied for best results ; the most suitable 
number of turns for the reaction coil should 
also be experimentally determined. 

If the reaction coil is mounted at the grid 
end of the aerial coil, the capacity between 
the coils may prevent good operation. 
capacity is quite high when a cylindrical or 


spherical reaction coil is employed, and is 


much lower when a basket coil is used. 

The big disadvantage of a receiver of this 
sort is the ease with which oscillations may be 
generated and set up in the aerial circuit. 
The use of a coupled circuit tuner does not 
improve matters. In fact, it is probable 
that more interference is caused when 
adjusting a three-circuit tuner. There are, 
of course, four adjustments to be made— 
aerlal tuning, secondary tuning, tuner 
coupling and reaction coupling. 

Let us suppose a signal is to be tuned in. 
First, the aerial and secondary circuits are 
fairly tightly coupled, and the reaction is in- 
creased a little. Then the aerial and second- 
ary tuning condensers are taken one in each 
hand and moved together until a signal is 
heard. The signal strength is then increased 
by using more reaction, until probably the 
receiver is just off the point of oscillation. 
If now the coupling between the aerial and 
secondary circuits 15 changed a little, or one 
of the tuning condensers slightly turned, the 
circuits probably start oscillating because of 
the reduction in the load due to the aerial. 
It is a very difficult matter to operate 
properly a three-circuit tuner, and the gain 
in selectivity brought about by the use of a 
tuned secondary circuit is not always worth 
while. 

When a stage of ordinary high frequency 
amplification is connected, say as in Fig. 2, 
which shows the aerial circuit connected 
directly to the H.F. valve V,, tuning takes an 
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appreciable time, and there is probably more 
chance of causing interference by radiating 
energy than with the receiver of Fig. r. 

The trouble is not removed by coupling the 
reaction coil L; to the anode coil, unless the 
aerial and anode circuits are so designed 
that the anode circuit oscillates first. It 
should be noticed that oscillations in the 
anode circuit may set up oscillations in the 
grid circuit as the result of capacity coupling 
between the anode and grid. This capacity 
coupling may be reduced. by carefully 
arranging the wiring and the position of the 
components, but cannot be eliminated owing 
to the capacity between the electrodes of the 
valve and the valve holder. | 


Fig. 2. 


There are several wávs of arranging the 
receiver so that the aerial circuit will not 
oscillate with any tuning adjustment, or 
will oscillate onlv after oscillations have been 
set up in the anode circuit. For example, 
a resistance of, say, 100,000 ohms may be 
connected between the grid and filament of 
the first valve, or the earth wire may be 
connected to the positive terminal of the 
filament battery. A signal then produces 
a current in the grid circuit which lowers the 
effective grid potential. Therefore the 
amplification obtained is considerably less 
than it would be if the resistance were not 
used, or if the grid return wire were connected 
to a point in the circuit which gives the grid 
a small negative voltage. Both these 
methods of damping the grid circuit reduce 
the selectivity. 

Another method consists in connecting a 
non-inductive resistance either in the earth 
wire or in the wire joining the inductance 
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(14) and the tuning condenser. Either of 
these methods result in a reduction in signal 
strength and poor selectivity, and provided 
oscillations of sufficient strength are produced 
in the anode circuit, oscillations can be set 
up in the aerial. 


Arranging the Balanced H.F. Stage. 

It is, however, an easy matter to arrange 
a circuit so that no tuning adjustment will 
produce oscillations in the aerial. Several 
methods were described by the writer in 
Vol. XII, September roth issue, in an article 
called “ Short Wavelength High Frequency 
Amplification." One arrangement which 
has the advantage of simplicity and may be 
applied to any receiver is sketched in Fig. 3. 
The aerial is coupled to the valve through 
coils L, and Lg, or, alternatively, the aerial 


may be connected directly to La, and the 


coil Li dispensed with. А coil Ly is joined 
in the anode circuit. 


“It will be seen that the anode battery is 


connected to a tapping made at the centre 
of the anode coil, and a condenser (C) is 
joined between the end of this coil and the 
grid. 

This unit is connected to a receiver such 
as that of Fig. 1, as indicated in Fig. 4, 
where L, is the reaction coil and L, the 
grid coil, which is shown in Fig. 1 connected 
to the aerial and earth. 

The special connections of the stage of high 


-900000 Y COO 


о 


O 0005, F 


Fig 4. 
detector and one note magnifier. 
coupled to the filament end of the grid coil Ly. 

filament battery. 
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frequency amplification of Figs. 3 and 4 are 
made for the purpose of neutralising the 
capacity coupling which exists between the 
anode and grid. If the reaction coupling is 


е dur 
К 
E 
С 5 
e 
o 0005. F 2 ө „м Т. 
D = LT. 


Fig. 3. L, = 15 turns of No. 18 D.C.C. wound 

over coil L.; L, — 60 turns of No. 20 D. ( C. 37 

diameter. When a short aerial is used, dispense with 

coil Li, and connect the aerial to the top of Li. The 

special anode coil L4 and neutralizing condenser (' ате 
described in the text. 


increased so that oscillations are set up in 
the grid circuit of the detector valve, oscilla- 
tions are induced in the anode coil L,. 
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Complete connections of à receiver having опе stage of balanced high-frequency amplification, valve 
Coil L4 should be coupled to the grid end of coil Ly and the reaction coil I., 
Connect the moving plates of both tuning condensers to the 
Results are better sometimes when the earth is connected to - J. T. as in Fig. 3. 


JUNE 25, 1924 


When the condenser C is adjusted so that 
its capacity is the same as the capacity 
between the anode and grid, the voltage 
induced in each half of the coil is the same, 
and the current fed back through condenser C 
is equal to that passing through the stray 
capacity. The two currents, however, are 
in opposite directions ; therefore the voltage 
of the grid does not vary. The two portions 
of the coil La, condenser C, and the stray 
grid-anode capacity when perfectly adjusted 
form a balanced bridge arrangement. Then 
the voltages across the two capacities are 
exactly equal and in opposite phase. 

The coil L} may be a basket coil consisting 
of go turns of No. зо D.S.C. wound on a 
former І! іп. in diameter, with a tapping 
made at the centre turn, and fixed at one 
end of the grid coil. Alternatively, two 
wires may be wound on together, giving a 
basket coil with a double winding having 
45 turns in each winding. The beginning of 
one winding is connected to the anode, and 
the end of the other winding is connected to 
the neutralising condenser C. The remain- 
ing two ends are connected together and to 
positive H.T. If preferred the anode coil 
may be a cylindrical winding placed. inside 
one end of the grid coil L}. A winding of 
тоо turns of No. 30 D.S.C. on a former 2 ins. 
in diameter, with a tapping at the centre 
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turn is suitable. The coupling of L, and L, 
is not critical, but L4 should be fixed near 
one end of L.. 


Adjusting the Receiver. А 
To adjust the receiver, the aerial an 
detector valve circuits are tuned together, 
and the reaction coupling increased to the 
desired extent. The neutralising condenser 
C is then carefully adjusted until turning 
the aerial condenser does not produce a beat 

note in the receiver. 

It wil be found that the tuning of 
the detector valve circuit is particularly 
sharp, and with this receiver it is an easy 
matter to eliminate unwanted signals. 

It is almost essential that the circuits be 
calibrated, otherwise tuning may take some 
time, because of the sharpness of the tuning 
of the circuits. ‘When the receiver is 
properly adjusted, although the detector 
circuit may be set oscillating by an adjust- 
ment of the reaction coil, no oscillations 
reach the aerial circuit. 

The neutralising condenser may consist of 
two metal plates about rin. in diameter, 
arranged about 3 in. apart, and so that the 
distance between them may be adjusted, 
and then fixed. 


[The dimensions of the reaction coil and the anode coil given 
above are suitable when valves of the К or 60-mA he are used. 
If special low impedance valves are employed, these coils can have 
fewer turns.) 


Cabinet 4 kW. transmitter and receiver for telegraphy and telephony. 


‘Courtesy Marconi’s Wireless Lelegraph Co., Ltd. 


The transmitting inductances are in the 


upper compartment, and the lower section carries tuner and receiving amplifier, also power rectifier and oscillator 
valves. High periodicity alternating current is stopping up and rectified for plate current supply. 
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COLLOIDS 


THEIR USE IN DETECTORS AND AMPLIFIERS. 


In an article on 


“ Electrolytic Detectors and Liquid Valves," by 


James Strachan (The Wireless World and Radio Review, Vol. XIII, pp. 533-4, 
January 23rd, 1924), we drew attention to the experiments being conducted 
abroad in the direction of replacing the thermionic valve by a liquid cell 


containing a colloid suspension. 


Reference was then made to the work of 


Suprin in l'rance and Nienhold in Germany. 
The present communication from a correspondent in France gives some 
particulars of the work done by another French worker, Roussel, and that 


of Nienhold. 


While we are of the opinion that this problem has not yet been 


solved practically, we believe that the following may be of interest to 
experimenters in this country as indicating the lines upon which such 


experiments are being conducted. 


VEN before the present extensive 

popularity of wireless telephony, 

when the thermionic valve was 

found to be of such great use in 
transmission and reception, frequent efforts 
were being made to do away with the perish- 
able filament and the uncertain vacuum. 
More particularly in oontinental Europe, 
where both amateur and government sta- 
tions have been operated on the lowest 
possible costs during and after the war, 
various workers have been devoting much 
time and thought to the idea of rendering 
radio work of all sorts less expensive. The 
demountable Holweck valve, many varia- 
tions of the detector and amplifying valves, 
and other interesting discoveries have been 
the result of this research ; and, among 
other things, perhaps one of the most 
interesting experiments has been that of 
applying colloidal liquids to replace the 
vacuum in a valve and thus dispense with 
the filament. ' 

The average radio amateur doubtless 
is well enough acquainted with the elements 
of chemistry to know the character and 
properties of what is called a “ colloidal 
solution," or, more properly speaking, a 
colloid suspension. Perhaps a short résumé 
of these peculiar substances will, however, 
be helpful in following the trend of this 
article. 

The term *' colloidal liquid," which is the 
most commonly applied one, is somewhat 
false, as is that of a solution." In a true 
solution the particles of the solids which are 
in the liquid are completely dissolved, 


becoming a part of the liquid in which they 
are held. Such types of solids which will 
dissolve thus in a liquid are termed “ crystal- 
loids," and when the liquid is driven off by 
evaporation, they are always recovered in 
their crystalline state. 

Colloids, on the other hand, do not 
actually dissolve in the liquids in which 
they may be put, but rather absorb that liquid 
(somewhat like a sponge), and their particles 
are held in suspension in the liquid. These 
solids which react to liquids thus may be 
described as being dispersed, rather than 
dissolved. When the liquid is driven off 
from a colloid by evaporation, one of two 
conditions may be found to prevail—either 
the colloid will not be able to re-absorb 
a liquid again, becoming a hard solid mass, 
generally somewhat translucent. The col- 
loid in this condition is described as in the 
pectous or coagulated state. Such colloids 
are Called irreversible. 

The other condition is opposite, in that 
certain colloids will lose the water or other 
liquid, becoming solids capable of again 
absorbing the liquid. These are known as 
reversible colloids. 

The colloids generally form some sort of 
solution" called a sol "—hydrosol, 
alcosol, glycerosol, acetonosol. An example 
of the crystalloid is common table salt, 
while a good colloid example ìs common 
gelatine. This latter in water is г hydrosol ; 
a glycerine solution would be a glycerosol, 
and so on. When a quantity of liquid 
contains a colloid, it takes the general 
appearance to the naked eye of a salt 
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solution, being perfectly fluid, but is generally 
not perfectly transparent, being more or 
less cloudy in appearance. 

When these colloid solutions are examined 
under the ultra-microscope, the particles 
are found to have a constant zig-zag motion. 
These particles do not collide, but are always 
moving to and fro in the solution. This 
movement, first studied by Brown in 1828, 
is called the Brownian motion. There are 
several causes, but the most important one 
is apparently of electric origin, all these 
particles carrying a charge of the same 
polarity—-sometimes negative, sometimes 
positive. They naturally repel each other 
and create the constant motion noted.! 


It would seem possible, therefore, to 
transport charges in a determined direction 
between two electrodes raised to different 
potentials immersed in a colloidal solution ; 
these electrified particles taking the part of 
electrons emitted by an incandescent fila- 
ment or free ions resulting from the disloca- 
tion of molecules of gaseous materials. 
Here, then, would be the method of replacing 
the bothersome filament and doing away 
with the vacuum in a valve at the same 
time. 

Colloids are generally divided into two 
main classes, viz., emulsoids and suspensoids. 
In emulsoids such as starch paste solutions 
the water combines with or penetrates the 
particles. In suspensoids, on the other hand, 
the particles are not penetrated by the liquid 
but consist of solid particles surrounded by 
the liquid medium. Suspensoids are generally 
such substances as are insoluble in water, 
€.g., metals, sulphur, etc., while emulsoids 
are chiefly organic substances. 


The suspensoids have proved to be the 
most useful class of colloids for the experi- 
ments in radioTwork. 


! The generally accepted theory of the Brownian 
motion is that of Ramsay, viz., that it is caused by 
impacts of the liquid molecules on the suspended 
particles.—Eb. 


2 The analogy presented here should be qualified 
by the fact that the colloid particles are of immense 
dimensions compared with electrons or ions and 
have a relatively slower motion. Colloid particles 
may be regarded as being about a thousand times 
larger than a single molecule. For this reason it 
is obviously impossible to conceive that such 
comparatively large masses of matter could possibly 
respond to H.F. oscillations. The experiments 
described must therefore refer to rectified or L.F. 
currents.—Ep. 
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An interesting test of the properties of 
these suspensoids is to partially fill a U-tube 
with the colloid to be studied. The instru- 
ments used must be perfectly clean, the 
water recently sterilised and boiled to drive 
off absorbed gases, and in aqueous solutions, 
the receptacles should be coated inside with 
paraffin (vaseline). Now, filling each branch 
of the U-tube with water, on top of the 
colloid, two electrodes of platinum (M and N 
Fig. I) are inserted. Establishing a sufficient 
difference of potential, displacement of the 
particles near one electrode toward those 
ofſt he, otheriside can be observed; manifested 


Fig. l. Cell for examin- Fig.2. Simple detector 
ing the conductivity of a employing a colloidal 
colloid. solution. 


to the naked eye by the concentration of 
colour at one electrode. 

According to the French experimenter, 
Joseph Roussel, the conductivity of colloids 
is, in spite of their electric characteristics, 
extremely feeble; the intensity of the 
current in a column 36 centimetres long and 
2 centimetres diameter, is about 2/roths 
of a milliampere for a difference of potential 
of 160 volts at the terminals. The average 
filament-plate current in the usual radio 
amplifiers is about 2:5 milliamperes.? 

The colloids which gave the best results 
in France for these tests were those of 
sulphur, selenium, gold and silver. Colloidal 


* The low conductivity of colloid suspensions is 
a well-known fact. Pure colloid gold has approxi- 
mately the same conductivity as the pure water 
in which it is suspended. The higher electrical 
conductivity of many colloidal preparations has 
been proved to be due to the presence of impurities, 
viz., small quantities of electrolytes. In our opinion 
the use of aqueous suspensions introduces electro- 
lytic phenomena.—EbD. 
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preparations of many metals etc., are now 
standard pharmaceutical products. Silver 
colloid is called '' collaragol," and is perhaps 
one of the purest. A colloidal preparation 
containing lead may be made by leaving 
pure metallic lead in a gelatine solution for 
several weeks. Sulphur colloid, however, 
is the one which has furnished in France the 
best results of detection, according to Roussel. 

А glass beaker B, Fig. 2, carefully cleaned 
and paraffined, is used as a colloid container ; 
E and F are the two platinum electrodes 
(it has been found possible to use aluminium 
electrodes instead). F has a surface nearly 
four times that of E. This arrangement was 
inserted in a circuit in place of the regular 
crystal detector, E replacing the cat- 
whisker and F replacing the crystal. 

With an aeria] of one wire, 50 feet long, 
the Eiffel Tower damped wave signals were 
received at a distance of some 12 miles from 
Paris, it is stated, nearly twice as strong as 


Fig. 4. The colloidal 
amplifier system sug- 
gested by Nienhold. 


An attempted 

method of introducing a 

control electrode for set- 
ting up an oscillator. 


Fig. 3. 


with a good crystal. The note of the 
C.W. transmissions were received without 
ticker or heterodyne, with great clarity. 
Also Havre, Boulogne, Bouseat and other 
stations were picked up. It was found 
necessary to modify somewhat the depth 
of E for best results. | 

However, this detector effect became 
rapidly weaker, and by the end of three or 
four hours the arrangement was useless. 
In spite of this, a heterodyne was mounted 
with the colloid detector, as shown in 
Fig. 3, the grid used being simply 
the spiral grid of a triode valve (French 
type.) After trying for some time to get 
the arc transmission of the Tower, some suc- 
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cess was obtained using 25 volts on the plate, 
with the positive on F. Reversing the polarity 
the same effect, lasting an equally short 
time, was also obtained. The principal phe- 
nomenon remarked by Monsieur Roussel in 
his tests as described above was the 
coagulation of his colloids marked by the 
fact that the particles, invisible before use, 
became visible in the same solution shortly 
after beginning to work with it. 

Another worker who has recorded some 
practical study of colloids in this connection 
is a German from Berlin, named Nienhold. 
He is more optimistic than M. Roussel, 
having even gone so far as to register two 
patents on the subject. He makes use of 
the same electrical phenomena spoken of 
by Roussel in the colloidal liquids. 

He claims that ‘‘ the variations undergone 
by an electric current under the influence 
of a high frequency current closely follow 
the vibrations of the human voice, when 
these vibrations were transmitted to the 
“ colloidal system by means of electric or 
electro-magnetic energy." He claims also 
in his work that with appropriate mounting 
and connection for the colloidal “ valve ” 
in the primary and secondary circuits of 
the regular receiving circuit, '' very slight 
increase in tension was sufficient to give a 
satisfactory sound intensity in the tele- 
phones.” 

In Fig. 4 the “ valve ” is furnished with 
two electrodes A and B, connected to which 
is, in the first part the primary receiving 
circuit, with the transformer T and the 


batteries E; and also the secondary re- 
ceiving circuit, with the telephone H, 
transformer D, and condenser K. The 


oscillations at high frequency are applied 
by the intermediary of the transformer 
T to the “ valve,” causing a variation of 
resistance proportionate to the potential 
variations. According to the negative 
characteristics of the valve, a reinforcement 
of the potential oscillations in the trans- 
former D is brought about, which variations 
are heard in the telephones. 

In the circuit in Fig. 5, the valve also has 
the two electrodes A and B, as in the 
first case, but there is, however, a third 
electrode in this valve marked C, connected 
to electrode А across the primary circuit, the 
transforiner T, and a battery E. The battery 
E, serves the secondary circuit. The currents 


Evidence of electrolytic conduction.—E Dp. 
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to be amplified provoke, by the intermediary 
of the transformer T, potential differences in 
the electrode C. These react electrostatically 
on'the colloid particles between the electrodes 
А and B (movements which are maintained 
by the battery Ei.) There result correspond- 
ing variations in the current intensity in D, 
and the telephone circuit. It is claimed that 
the valve mounted in this fashion (Fig. 4 
and Fig. 5) can work almost continuously, 
on condition that the direction of the 
passage of the current be reversed after 
it has been used in one direction, by 
changing over connections of the electrodes 
A and B, £e, the valve deteriorates in 
operation, and when it is “ run down ” by 
the passage of the current in one direction, 
it is ready to function in the other direction. 


Fig. 6. The colloidal 

{Сиа in here influenced 

by the transverse field 

of the electro-magnet 

carrying the signals to 
be amplified. 


Fig. 5. Colloidal ampli- 
fier valve system with 
control electrode. 


In practice it 1s found preferable to reverse 
this current direction frequently so that 
one never reaches the point of exhaustion. 

By mounting in cascade a certain number 
of these amplifiers, a greater magnification 
may be obtained than with one valve. 

It is also claimed that the effect of rein- 
forcement or amplification of weak alternating 
cu rents is produced equally well when the 
colloidal valve is only influenced inductively 
by the field of an electromagnet excited by 
the current to be amplified. The electro- 
magnet is placed so as to deflect laterally the 
particles of the colloid, which provokes а 
variation in the intensity of the current 
which traverses the valve. The diagram 
in Fig. 6 shows one of the methods of 
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realising an amplifying circuit in which the 
primary and secondary circuits are entirely 
separated, and consequently independent of 
electrical connections. 

The valve is placed in the field of an 
electromagnet included in the circuit 
traversed by the weak alternating current to 
be reinforced, and thus is excited by this 
current. 

In the figuregthe valve Z, filled with a 
colloid, is connected in series with a battery 
E. This circuit contains, also in series, 
the telephones and a regulating resistance 
W. When the circuit is closed the battery 
produces between the electrodes A and 
B an electric current, the intensity of 
which is controlled by the magnetic field of 
an electromagnet by the conductors 1 and 2. 
The current thus amplified to an audible 
intensity produces perceptible sounds in the 
telephone. The electromagnetic action on 
the valve is such that it adapts itself to 
telephone frequencies and allows for the 
use of the system as a telephone relay. 

The same method of reversing the direction 
of the current flow is applicable in this 
circuit as in the first two. It is advisable to 
arrange the circuit so that the electromagnet 
receives a constant slight excitation, fur- 
nished by an auxiliary battery. А permanent 
electromagnetic field is thus produced, on 
which the oscillatory variations of the field 
of the current to be amplified are superposed. 
This may be obtained either by a single 
winding or by means of two distinct windings 
on the same core (one for the permanent 
excitation and one for the oscillating current). 

The colloidal valve differs in this property, 
of being influenced by a magnetic field, 
from existing electrolytic apparatus. There 
is also a decided difference between these 
valves and the thermionic valve in that 
the dimensions and the speed of the particles 
dispersed are of an entirely different order. 

Inconclusion the whole field of this subject 
offers an opportunity to the wireless experi- 
menter for research work and one that does 
not present serious difficulties in the way 
of expensive or complicated apparatus. 


[While the results so far published by the authors 
of such work lack many details essential to substan- 
tiation of their claims by other experimenters, the 
above gives a good indication of the lines on which 
thev have been working. We hope at a later date 
to give full. particulars of some experiments at 
present being conducted in this country on similar 
lines, —LE p. 
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CONSTRUCTING A SYPHON RECORDER. - 


Recording equipment is usually expensive and somewhat difficult to set up. 
The design given in this article is particularly ingenious and embodies reliable 
working with simple construction, 


By W. WINKLER. 


INCE the publication of my previous 
article,* I have made certain con- 
structional modifications to the design, 

the principal alteration being the 
mechanical operation of the pen. As it is 
thought that many readers may be interested 
in the construction of recorders of this type, 
I give below details of its component parts. 
A single bobbin | 
is used for the 
electromagnet, 
having a core 
Ilins. in length 
by z in. in di- 
ameter, wound to 
in. in diameter 
with No. 28 D.S.C. 
wire. This bobbin 
is mounted оп 
one leg on an 
“L” shaped yoke 
which is І! ins. 
in height and ; in. 
in width and is 
made simply bv 
bending a piece 
of soft iron. The 
bobbin is secured 
to the yoke by 


and the armature may be varied, thus 
controlling {һе excursion of the pen point on 
the paper. 

The electromagnet is operated from the 
relay, which is constructed and completely 
contained within a Brown “ A type ear- 
piece. The ebonite cover is removed and a 
hole about ті ins, in diameter is made on 
the perforated 
face, which leaves 
an ebonite band 
about ꝗ in. wide. 
This is used to 
support a brass 
strip bin. in width 
by 3/32 in. in 
thickness, to 
which it is secured 
by screws. The 
brass piece is so 
mounted on the 
cap that when 
screwed uptightly 
thestripisexactlv 
parallel and di- 
rectly over the 
receiver. 

A small piece 
of silver to form 


means of a cen- a contact is sol- 
trally placed dered to the top 
screw (Fig. r), of the reed. on 
tapped into the the side away 
soft iron core | | | from the magnet 
with its centre Recording set with re lay and syphon recorder, poles, and may 
iin. away from be made from 


the rim of the yoke. The armature is of 
very simple and light construction and is 
built from tin plate. It is attached to the 
voke by means of an 8 BA screw, whilst a 
tension adjustment is provided by a screw 
passing through from the outside, so that 
the gap between the end of the magnet core 


* "A Syphon Recorder of Simple Design," 
Vol. XL, page 301, December 2nd, 1922. 


No. 30 gauge silver sheet, and measures 
about jin. by 3/16 in.  Non-corrosive 
soldering flux such as resin must be 
used for the purpose. A ro BA hole is next 
made in the brass strip over the reed 
contact, into which is fitted a piece of silver 
wire threaded to be a good fit. The wire is 
fitted with a lock-nut which can, if necessary, 
be made from a small scrap of sheet brass. 
On the side of the milled adjusting screw 
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of the receiver will be found a то BA screw 
which acts as a stop. This should be re- 
moved and into the hole a brass stem 
inserted to provide fine adjustment. 

The procedure for setting the relay con- 
sists of adjusting the magnets clear of the 
reed and the closing of the silver contacts. 
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Across the silver contacts is connected a 
200 ohm non-inductive shunt and this may 
be made up by winding six yards of No. 40 
D.S.C. “ Eureka " wire on a piece of ebonite 
rod or a small bobbin. The wire should be 
wound double from its mid-point. When the 
syphon magnet is operated from a single 1:5 


ADJUSTING MAGNET POSITION 


TOMMY BAR 


TINPLATE SHEET ARMATURE 


ELEVATION OF ARMATURE AND TUBE 


SOLOERED HERE 


B INSERTEO BETWEEN Two PARALLEL SIDES OF А 


_ Constructional details of simple syphon feed recorder and the relay built [rom a Brown telephone earpiece. 


The adjustment should be such that a slight 
turn of the lever on the milled screw in an 
anti-clockwise direction is sufficient to break 
the contact before the reed is pulled off 
against the magnet poles. 


volt cell there should be complete absence of 
arcing at the contacts of the relay. In this 
as in the machine previously described, the 
motion of the pen is controlled by the 
breaking of the local circuit, which occurs 


C 
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at each buzz of the reed of the relay, allowing 
the pen to travel across the paper for short 
or long intervals of time, returning to normal 
when the buzz stops and contact is again 
made. 

It will be seen that since the movement 
of the reed is vibratory, it will be impossible 
to get a satisfactory contact while the reed 
is in motion. It is necessary, therefore, to 
make contact when the reed is at rest and to 
utilise the vibrations to break the circuit. 
This means that current is running in the 
local circuit when no signals are being 
received and it is advisable therefore to fit 
a small tumbler switch to break the battery 
circuit when not in use. The current con- 
sumed is about o:r5 amps., and even less 
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when the apparatus is working. A little 
trouble taken in the accurate con- 
struction of the component parts and in 
particular in the initial adjustment of the 
contact screw, will enable the operator to 
achieve some surprising results. Should it 
be found that the ebonite cover of the relay 
is not quite a good fit, or has got too easy 
on its thread, it may be securely attached 
with an application of thick shellac before 
screwing on. This must be allowed to dry 
thoroughly before the cover is replaced. 

Instructions for building the other com- 
ponents will be found in the previous article, 
though sufficient details are probably given 
here for the amateur of average skill to 
construct a reliable recorder. 


Book Review. 


Wireless Telephony and Broadcasting, by Н. M. 
Dowsett, M. I. E. E. (London: The Gresham 
Publishing Co., Ltd.), in 2 vols. 


Mr. Dowsett’s name will be familiar to many as 
a writer on wireless subjects, more especially on 
the subject of wireless telegraphy. In the present 
work, to use the author's own words, is an attempt 
to provide the general reader with an account in 
true perspective of the history and practice of 
wireless telephony and broadcasting with special 
reference to the development of these arts in this 
country. The arrangement of the work is such 
that general principles and historical data are 
contained in the first volume while descriptions of 
actual broadeasting apparatus are given in the 
second. 

By way of an introduction to the subject the 
first chapter seta out to be а record of wireless 


achievement and describes the development of 


wireless signalling in the various Government 
Services and in the Marconi Company. Among 
other matters dealt with in this chapter are the 
wireless organisation of the British Forces during 
the late war, the Leafield high power station of the 
Post Office and the Brentwood and Ongar stations 
of the Marconi Company. 

An account then follows of the causes and events 
which culminated in the formation of the British 
Broadcasting Company and the inauguration of 
officially recognised broadcasting in this country. 

In succeeding chapters the author deals with the 
history of wireless telegraphy and of wireless 
telephony and explains the underlying principles 
of the subject in an elementary manner by means 
of mechanical analogies. 


In volume two will be found what many will 
consider the most interesting section of the work, 
a series of five chapters devoted to descriptions, 


illustrations and diagrams of broadcasting receiving 
apparatus supplied by British manufacturers while 
& succeeding chapter describes the B.B.C. trans- 
mitting stations. 

Other chapters in this volume are devoted to 
broadcasting in foreign countries, component parte 
of receiving sets, and receiving aerials. А glossary 
of technical terms, biographical notes and index 
complete the work. 

Both volumes are copiously illustrated with 
excellent half-tones which add greatly to the 
interest of the work. Another commendable 
feature is the large number of circuit diagrams in 
which high frequency, low frequency, rectification 
and other circuits are distinguished by the use of 
different colours. In addition there are about 
twenty-eight portraits of famous physicists, in- 
ventors and engineers whose work has contributed 
to the advancement of the subject. 

In view of the fact that the work is intended for 
the general public it would, we think, have been 
improved by the exclusion of such of the subject 
matter as can be described as speculative or 
unaccepted theory. Instances occur where such 
subject matter is introduced without sufficient. 
warning as to its doubtful authenticity. 

For example, speculations as to the structure 
of the atom and the arrangement of the electrons 
therein do not throw much light on the rectifying 
properties of crystals, they are in striking contrast 
to the eminently practical hints on the selection 
and mounting of crystals wherein the author writes 
from his own practical experience. 

With the exception of these comparatively slight 
blemishes the work admirably fulfils the author's 
intentions in its scope and treatment of the subject, 
is very readable and can be recommended to the 
general reader and student. 

E. H. SHAUGHNESSY. 
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VALVE TESTS. 


THE .06 CLASS. 


HE development of the therm- 
ionic valve has been assisted by 
scientific workers throughout the 
world, and important improve- 
ments have followed one another in rapid 
succession. The attention of valve designers 
has been for some considerable time directed 
towards improvements in filament emission, 
which is not surprising when one considers 
the relatively poor efficiency of the ordinary 
cathode. It is not our purpose here to 
trace the gradual reduction in the energy 
required for filament heating, but it will 
be obvious that this reduction will be either 
in the current or in the filament voltage. 
Valves in the class we are now considering 
have an extremely efficient cathode, the 
current required for normal filament heating 
being the extraordinary low one of 0-06 
ampere, which is but one tenth of that 
required for the usual bright emitting 
receiving valve. This small current can, 
if required, be supplied by dry batteries, 
and such an advance in valve technique 
has made possible the use of valves by many 


EMISSION MILLIAMPERES 


FILAMENT AMPERES 


Curve 4 shows 


* B. 5 valve. 
lumen current obtained with an applied voltage of 


Fig. 1. B. T. H. 


from 2 to 3. Curve “ B" shows the plate current 
obtainable with similar filament potentials. 


are not unduly fragile, 


to whom they have been previously debarred 
by reason of accumulator ch diffi- 


culties. It should not be thought, however, 


that these 60 milliampere valves are make- 
shifts. On the contrary, they are, as will: be 


MILLIAMPERES 


GRID VOLTS 


Fig. 2. B. T. H. B.5.” valve. Plate current 
obtainable with various grid potentials. 


seen later, perfectly sound electrical and 
mechanical jobs, and are capable of per- 
forming all the functions of their bright 
emitting counterparts. 

In spite of the special filaments fitted 
in these valves, our experience is that they 
and, provided 
reasonable care is taken when handling 
them, they will give long and good service. 

Although dry cells may be used for fila- 
ment heating, and perfectly good results 
will be obtained from such a heating source, 
we nevertheless advise our readers whenever 
possible, to use an accumulator. There are 
several reasons for this, but it will suffice 
if we mention that the discharge curves 
of a‘ dry cell and an accumulator are very 
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different in form. That of the latter is more 
regular and therefore less adjustment of 
the filament rheostat is required. 

Ihe four valves of the бо milliampere 
class now on the market are the B.5, D.E.3, 
A. R. · o6 and D.F. Ora, and these will now 
be separately reviewed. 


The *'*B5." (The British Thomson- 
Houston Co., Lid.) Two valves of this 
type have been tested, both giving 


satisfactory emission for all ordinary pur- 
poses at normal operating temperature, 
60 milliamperes filament current being 
obtained when the voltage across the 
filament is 2:75. Curves showing how the 
filament current and emission vary for 
different filament voltages are given by 


ANODE. CURRENT MILLIAMPERES 
M VALUE 


b. 
V 
2 
2 
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w 
не 


80 


ANODE VOLTS 
Fig. 3. . T. H. B. 5 valve. Curve C, plate 
current obtainable with various plate voltages. Curve 
* D," magnification factor. Curve E " impedance. 
Aland B respectively in Fig. т. Plate current 
grid volts characteristics at plate voltages 
of 40 and 8o are shown in lig. 2. These 
curves are reasonably steep, while that in 
the higher potential is straight over a fair 
length of negative grid potential. The valve 
has a magnification value of about 7:5 to 1, 
while the plate impedance varies between, 
say, 25,000 and 18,500 as the plate potential 
is raised from 30 to 80 (Fig. 3). The 
indications are therefore, that in the B.5 we 
have a satisfactory general purpose valve. 
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FILAMENT AMPERES 
EMISSION MILLIAMPERES 


FILAMENT VOLTS 


Fig. 4. Filament current (A) and emission (B) 
curves of Marconi-Osram ** D.E.3." 


The D.E.3. (Marconi-Osram Valve Co., 
Lid.) — Ihe foregoing remarks on the 
B. 5 apply in almost every detail to the 
M. O. Valve Co.'s product, the D. E. 3. The 
characteristics of these two valves are 


MILLIAMPERES 


GRID VOLTS 


Fig. 5. Plate current grid volts characteristic of the 


D.E.3." 
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strikingly similar, as will be seen by com- 
paring the B.5 curves, Figs. ї, 2 and 3, with 
their D.E.3 equivalents, Figs. 4, 5 and 6. 

The A.R.06, (The Edison Swan Electric 
Co., Lid.)—The filament characteristics of 
the Ediswan -06 valve are given in Fig. 7, 
and again ample emission for all a 
receiving work is obtained at normal filament 
current. 

The A.R.-06 differs from the two pre- 
viously described valves in that its magnifica- 
tion value is much higher, being over I3 
at the higher plate potential, and as usually 
follows, the plate impedance is also at the 
same time much higher (see Fig. 9). These 
factors are reflected in the anode current- 
grid volts characteristics, and as is seen from 
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Fig. 6. Anode characteristic (C), magnification 
factor (D), and impedance (E) of the D.E.3. 


Fig. 8, the plate current is lower than in the 
B.5 and D.E.3. What happens of course, 
is that due to the higher m value, the 
characteristic has been shifted bodily to 
the right, and therefore, at any given plate 
potential the A.R.-06 shows less of its 
characteristic to the left of the zero grid 
volts line. 

As is usual with all Ediswan valves, 
“ fool-proof " pins are fitted, which prevent 
the accidental application of the high 
tension voltage across the filament. 
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FILAMENT AMPERES 
EMISSION MILLIAMPERES 


VOLTS 


Filament current (A) and emission (B) 
curves of the A. R. O6. 


Fig. 7. 


One would expect this valve to be par- 
ticularly good as a high frequency amplifier 
and as a detector, but its high resistance 
is somewhat against its being used as a 
low frequency amplifier. 


MILLIAMPERES 


GRID VOLTS 


Fig. 28. Plate current grid volte characteristic of the 
A.R.:00. 
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The D.F. Ora (Mullard Radio Valve 
Co., Lid.). We now come to the last, 
but not least, of this series, the Mullard 
product, and one's first impression on opening 
the carton is that the valve has suffered 
badlyJin transit, but one's fears are soon 
allayed when it is seen that the electrodes 
have been deliberately set at an angle of 
roughly 45 degrees to their vertical supports. 

The filament characteristics obtained are 
given in Fig. ro. It will be noticed that the 
normal current of about 70 milliamperes is 
required to produce anything like а work- 
ing. emission. Apart from this dis- 
crepancy, 
promise of good performance. Its 
magnification is lower than others of 


17 
16 


28 


ANODE CURRENT MILLIAMPERES 
M VALUE 


© ч N OU ^» o ON Фф o 


ANODE VOLTS 


Fig. Ediswan A.R.:06. Plate current, plate volte 
з д. Magnification factor (D). Impedance (E). 


its class, being about 4 to r, but its plate 
impedance is correspondingly reduced, and 
works out to be about only 12,000 ohms 
when working with a plate potential of 60. 
Particularly good results should be obtained 
from this valve when operating as a low 
frequency amplifier, which prediction is 
confirmed by the 80-volt curve of Fig. II, 
which is steep and straight over an excep- 
tionally long range of negative grid voltage. 


however, the valve gives 
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® 2 
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u 

1 VOLTS 
Fig. 10. Filament A) and emission (B) 


; eristic ( 
curves of the Mullard “ D.F. Ora." 


To give an individual report on the per- 
formance of these valves under circuit 
conditions would be mainly repetition, and 
we shall therefore summarise the results 
of these tests. 


MILLIAMPERES 


e | 
-16 141210 8 6 4 2 0 2 4+ 
GRID VOLTS 


Fig. 11. ＋‚„„»» тош escis 


“ D. F. Ora." 
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A.R.:06.—As a detector and on the high 
frequency side this valve gave excellent 
results, as was to be expected, having in 
mind its high magnification value. 

B.5, D.E.3, D.F. Ora.—These valves can 
all-be classed as good general purpose valves, 
and in our hands gave extremely good 
results, operating in any part of our receiving 
circuit provided, of course, the various 
potentials were suitably adjusted according 
to how the valve was desired to function. 

When operating as a high frequency 
amplifier, 40 volts H.T. seems to be about 
right, while for low frequency work the plate 
potential should be increased to 60 or 80, 
and a small negative bias applied to the 
grid. The exact figure can be obtained from 
the plate current grid volts characteristics 
already given. 

All these valves give sufficient emission 
at normal filament wattage to operate on a 
medium-sized loud speaker. 

When used as a detector it is important 
to keep the plate voltage low and good results 
will then be obtained; the plate potential 
is not, however, critical. Another point 
to bear in mind when using these valves as 
detectors is that it is advisable to connect 
the grid return lead to the positive end of 
thé filament battery. 

Finally, we may say that in the 60 milli- 
ampere class we have valves which are 


Errata: When describing the B 
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ANODE CURRENT MILLIAMPERES 
M VALUE 


ANODE VOLTS 


Fig. 12. Anode characteristic (C) M 
% 


equal in performance to the bright emitters 
and, provided reasonable care is taken, they 
will give the user a long and serviceabſe 
life at an extremely low maintenance cost. 


4 valve, made by the British Thomson- Houston Co., Ltd., of f May 2186 1 
reference was made in the ti e to the " 4 " of the designation number as signifyin ying tha VVV үрү не i Ts 


t the valve is fitted with a 4-volt filamen 


is incorrect asis immediately apparent Fig. 10n 222, where it will beseen that the valve is designed to work with a 6-volt flament 
battery. The confusion arose to the M.O. valve R.5 v., previously described, in which case the 5 does signify the filament voltage, 
whereas the designation B.4 has whatever to do with the battery potential. 


Courtesy The Redgate Manufacturing Ca; 


New Ideas in 
VALVE SOCKET DESIGN. 


The mounting of valve legs flush with the face 
of the instrument panel is becoming increasingly 
popular. The usual method of flush mounting 
consiste of tepping an 0 BA. hole and driving in 
a threaded stem, though such a process does not 
come within the skill or workshop equipment of the 
beginner, while the junction between the brass and 
ebonite is not always а clean job. 

The design shown in the accompanying drawing 
consiste of an inner stem which is dropped into & 
countersunk hole and is pulled up tight and flush 
with the face of the ebonite by means of а tube 
and nut, producing а valve mounting of low 
capacity and saving about one inch in the height 
of the top of a valve when inserted. The hole 
drilled into the base of the stem provides reliable 
and neat connection. 
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TELEPHONE DIAPHRAGM RESONANCES. 


In an earlier instalment of this article, published on p. 332 of the previous 
issue, the author described some experiments of extreme intérest to show 


the nature of the vibrations of telephone diap 


at different frequencies. 


In the present article an explanation is given of the effects produced. 


By Prof. E. MALLETT, M.Sc., M.I.E.E. 


From the photographs reproduced in 
the previous article, it was seen 
that the nodal lines (making allowances 
for small irregularities) are made up of 
various combinations of diameters and 


Fig. 12. 


concentric circles. That this would be so 
is predicted by the theory of both plates 
and membranes.* It appears that the 
tension in the telephone diaphragm caused 
by the pull of the permanent magnet is not 
sufficient to affect the resonant modes, 
and the diaphragm vibrates as though it 
were a plate rigidly clamped at the boundary, 
and the frequencies of the various modes are 
in very good agreement with those given by 
the plate theory. Whenever a nodal line 
is crossed the phase of the vibration is 


* See Rayleigh's “ Theory of Sound," Vol. I., 
Chape. 9 and 10. 


reversed ; that is to say while the diaphragm 
on one side of the line is moving upwards, on 
the other side it is moving downwards. 
Thus in the case of the nodal circle, if a 
section be imagined cut through the line 
АА, in successive instants the edge of the 
diaphragm would have the appearance indi- 
cated at B, C, D, Fig. 12. This may be 
made clear by placing 4- and — signs on the 
nodal picture, indicating that as the parts 
of the diaphragm marked + are moving 
upwards, those marked — are moving down- 
wards. 

This is very similar to the motion of the 
fork which was shown in Fig. IB, where, 
while parts of the fork above the nodal 
points я are moving to the left, parts below 
the nodal points are moving to the right. 

Fig. 13 indicates in the same way the rela- 
tive phases in more complicated modes a 
with one diameter and one circle, and b with 
two diameters and two circles. 

The photograph (Fig. 14) is not a sand 
picture, but is obtained by sprinkling fine 
iron filings on the diaphragm instead of 
sand, and indicates the positions of the 
poles of the magnet. The white dots 


Fig. 13. 


Relative phases in complicated modes. 


in the cap, which was kept in the 
same position throughout, enable the posi- 
tion of the poles to be judged in each of 
the sand figures previously shown. It is 
seen, therefore, that in each of the cases 
where there is one nodal diameter, the poles 
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lie on opposite sides of the diameter, where 
the phases of the diaphragm motion are 
opposed. These types of motion will there- 
fore be more easily sustained if the receiver 
coils are reversed so that one pole pulls 
while the other lets go, and as a matter of 
fact, to obtain the figures containing one 
nodal diameter the coils of the receiver 
were so reversed. In all the other cases 
the phase of the diaphragm above each pole 
is seen to be the same, and the ordinary con- 
nections of the coils were used. 

Now it may be asked what influence these 
various modes of vibration have on the 
operation of the telephone receiver as a 
sound generator. We have seen that the 
volume of sound generated for a given current 
is far greater at the resonant frequencies than 
at others, so that if a curve is plotted of 
sound intensity against frequency, something 
like Fig. 15 will be obtained. Although the 
differences between maximum and minimum 
sounds will be even more marked with the 
receiver working into the open air, they will 
be damped when the receiver is pressed 
against the ear, and may have something 
hike the relative magnitude shown. There 
will therefore be an unequal response to- 
different tones and amplitude distortion 


Postion of poles indicated by iron filings 


Fig. 14. 
on the diaphragm. 
must occur. Further, it can be shownf,that 


when currents of two frequencies act to- 
gether on a telephone, forces are produced of 
frequency equal to twice each, and to the 
sum and difference of the two. Thus if 
currents of frequencies 1,500 and 2,500 pass 
simultaneously through the receiver windings, 


t Journal J. E. E., Vol. 62, p. 374, April, 1924. 
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there will be forces produced acting on the 
diaphragm of frequencies r,500 and 2,500, 
of double frequencies 3,000 and 5,000, of the 
difference of the frequencies 1,000 and of 
the sum of the frequencies 4,000. These 
latter forces are small compared with the 
main forces, but if the main force is at a 
frequency at which the sound response is a 


> ——UNOAMENTAL 
Е 
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2 
ш 
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3000 CYCLES PER 
SECOND .— 
FREQUENCY 
Fig. 15. Sound intensity plotted against frequency. 


* 


minimum and the sum or difference force is 
at a frequency when the sound response is a 
maximum, it may be that the sum or differ- 
ence note is appreciable compared with the 
main notes. That. is, a note or notes are 
introduced which are generally not har- 
monic, and which therefore may produce 
discordant effects, and will in any case alter 
the music to some extent. When the cur- 
rents are very complex, such as those pro- 
duced by a band, where there are a very 
large number of frequencies present, any 
pair of which produce sum and difference 
tones which may be of appreciable magni- 
tude, it is seen that the possibilities of 
distortion are considerable. 

But is there another side to the picture ? 
Do the resonances have any beneficial 
effect ? As far as the writer knows, no one 
has ever had a good word to say for them, 
but it may be that they serve a useful 
purpose in improving the articulation of 
speech. Speech is a very complicated 
form of sound wave, and considerable work 
has been done on the nature of speech. 
In this connection the work of Miller* 
is of very great interest. Не shows that 
vowels are in general characterised ог 
defined by the existence of vibrations of 
particular frequencies, and that these fre- 
quencies are independent of the particular 
voice and of the note upon which the vowel 
is spoken or sung. These characteristic 
frequencies are generally much higher than 


Miller: Science of Musical Sounds,’ p. 227. 
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the fundamental pitch of the voice. Some 
vowels have one characteristic frequency 
and others have two, a lower and upper. 
All the lower frequencies are below a thousand 
cycles per second, and may be regarded as 
coming within the fundamental resonance 


of the diaphraym. Some of the higher fre- 
quencies are given as follows :— 
| | Upper Corresponding 
, Characteris- | Mode. 
| tic frequency 
| 1050 | Fundamental. 
Met 10953 V',a 
Mate 2461 2 diameters. 
МЕЕ{ .. | 3100 I Circle. 


In the experiments referred to` above, 
where the frequencies of the resonant 
modes were measured, it was found for the 
pus receiver tested (a standard common 

ttery 60-ohm. receiver), that the funda- 
mental was 1,050, 2 diameters 2,250, and 
one circle 3,000. Thus the fundamental 
is the best to produce the A in МА, probably 
the most common vowel sound, the two 
diameter resonances would accentuate the 
MET and MATE vowel sounds, and the ee in 
MEET corresponds almost exactly with the 
one circle. | 


CORRESPONDENCE. 


Oscillatory Crystals. 
To the Editor of THE WIRELESS WORLD AND 
RADIO REviEw. 

SIR,—With reference to your interesting article 
on the above subject it should be noted that from 
the point of view of theory the mode of operation 
of such circuits is comparatively clear and not quite 
the same kind of action that takes place during 
rectification. бо far as my own experience goes, 
erystahrectifiers are not reversible in their operation, 
i. e., a direct current passing through a single circuit 
comprising a crystal contact and inductance in 
parallel will not generate oscillations. It is not 
only necessary to place a condenser in the circuit 
but much higher voltages are necessary than those 
of the critical values required when using an applied 
potential during reception. 

The oscillating circuit in Fig. 2 is a typical arc 
circuit in which the arc is replaced by the negative 
resistance of a crystal contact, and the theory of 
the arc generator is clearly applicable. As pointed 
out by Mr. Philip R. Coursey eight years ago, some 
Japanese experimenters found it better to use such 
orystals as silicon, carborundum, magnetite, iron 
pyrites, etc., for the electrodes of high power 
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The present design of receiver, especially 
with regard to the cavity behind the dia- 
phragm, and the diameter and thickness 
of the diaphragm, upon which the fre- 
quencies of the resonances depend, has 
been arrived at by trial and error methods 
extending over a long period of years. 
Is it not possible that what has been evolved 
is the arrangement best suited by its 
resonances to articulate the most common 
vowel sounds in speech ? 


If this is so, clearly the receiver which 
has been designed primarily for the intelligi- 
bility of speech, is not necessarily the best 
arrangement for the most natural repro- 
duction of a voice or music, and it is not 
surprising that the whole question has 
come into prominence with the advent of 
broadcasting. When the receiver is producing 
speech sounds, the diaphragm vibrations 
take various forms while speech is proceeding, 
so. that could one take continuous records 
the various sound figures would appear 
from time to time with different vowel 
sounds, with beneficial results on the 
intelligibility, but the reverse on the natural- 
ness. With music, however, where what is 
wanted above all is an exact reproduction 
of the sound heard, the effects of the multiple 
resonances must be undesirable. 


* 


oscillating arcs. (Vide The Wireless World and 
Radio Review, Vol. 1V, p. 96, May, 1916.) The use 
of such a system with a small current as a heterodyne 
in reception is novel and worth further investigation. 
JAMES STRACHAN. 
Aberdeen. 


To the Editor of Tue WIRELESS WORLD AND 
RADIO Review. 

Sır, — With reference to your article, `* Oscillating 
and Amplifying Crystals," allow me to point out 
that it is the difficulty of making the oscillations 
sufficiently regular to be of practical use which is 
the real trouble. The diagrams shown are much 
the same as those for wireless telegraphy by means 
of short arcs, with crystals substituted for carbons 
or metals. It seems impossible to draw any line 
between the latter and crystals. Till some means 
has been found of making crystals regular in action 
ца rectifiers, there can be no prospect of their steady 
action as oscillators. This is not to say that a 
steady crystal is an impossibility, but merely that it 
is advisable to build on a firm foundation. 

LESLIE MILLER, ^ 
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Improvei method of Magnifying Elec- 
trical Impulses. 

. This invention* relates to an improved 

method of magnifying intermittent electrical 

impulses to enable the messages to be 

permanently recorded. 


One arrangement suggested is shown in 
Fig. т. А neon lamp (1) and a vibrating 
relay (2) are connected in series in the anode 
circuit of the last valve (3) of the wireless 
receiver. The sensitivity of the relay is 
adjustable, as is also the value of the steady 
current in the anode circuit. By suitably 
adjusting these quantities, it is said-that the 


relay wil vibrate without any difficulty in 


perfect response to the wireless messages 
received. 

The operation is improved by the addition 
of a grid condenser (4). 


Filters. 

It is often desirable to dispense with 
batteries for providing the current for the 
anode circuit of valve receivers, and to 
employ instead the ordinary direct current 
electric light supply. The voltage of the 
electric light mains may, however, not be 
suitable, and it is necessary to smooth the 
supply fed to the receiver to prevent noise. 


* British Patent No. 214,754, by H. St. George 
Anson. 


It has therefore been proposed to provide a 
unitf which consists of a filter and a poten- 
tiometer arranged, for example, as shown in 
Fig. 2. The mains are connected to the 
terminals А B, and the current passes through 
the switches S and fuses F to the potentio- 
meter P. Terminal C is connected through 
inductances to the negative terminal of the 
supply, and terminals N and D are connected 
through chokes G to suitable points on the 
potentiometer. The condensers Н and 
chokes G are for the purpose of preventing 
changes in the current which might result in 
a noise in the telephones. 


-DIRECT SUPPLY CURRENT 


Fig. 2. 


The apparatus is contained in a metal- 
lined container in order to shield the wires 
from currents due to stray fields, and it is 
preferable to completely enclose the chokes 
in iron cases. 


Electric Works, Limited. 
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SHORT WAVE RECEIVER. 


Ву F. Н. Haynes. 


(Concluded from page 336 of previous issue ) 


Details of the small choke coils are given 
below. They are made up from r1 ins. ebonite 
rod sawn to length and filed true at the 
ends if a lathe is not available. There is no 
reason why the windings of the chokes which 
feed the telephone receivers should not be 
wound side by side on one piece of rod to 
save the trouble of truing up so many ends. 
The terminal pieces were obtained from the 
Marconi Scientific Instrument Company and 
carefully bent to fit the curvature of the 
rod, though single 4 BA screws tapped into 
the ebonite may serve the purpose almost 
equally well. 

Now, with all the components ready for 
mounting, the front panel can be made up. 
It should be trued up square and to size 
after the cabinet has come to hand, in order 


BOBBIN WOUND WITH 
N? 3805С WIRE FOR 
A LENGTH OF 1/4 


Constructional details of the 


three H.F. choke coils. 
The holes are tapped 6 BA. 


to ensure a good fit. The cabinet is of 
simple construction and such as can be 
obtained from Messrs. Pickett Bros. It is 
8 ins. deep internally and has a fillet } in. 
from the top edge so that the panel, which 
is 5/16th in., slightly projects. The position 
of the slot in the back should be measured 
from the inside faces of the box and the 
wood throughout is planed from in. 
mahogany. 


panel free from smears. 


The drilling diagram, shown on the next 
page, only suits, of course, components similar 
to those shown in the photographs and in 
setting out it is advisable to identify the 
purpose of every hole and use maker's tem- 
plates where possible. Those holes which 
are used to secure the inductance coils should 
be set out from the finished coils while the 
positions of the 2 BA tapped holes which 
are made in the brackets are not marked 
out until the panel is drilled, so that 
the coil may be held behind the holes 
and the exact positions for the brackets 
marked. The platform which carries the 
transformer and chokes, and also the ter- 
minal strips, should be used as templates 
for marking the positions of the holes 
in the panel used fer attaching the Tin. 
ebonite supporting rods. It may be noticed 
that the grid and plate contact clips for the 
valves are located a little lowerthan is usual, 
the purpose being to provide improved surface 
insulation with regard to the top filament 
clip. 

After drilling, the panel is rubbed down. 
in the customary manner with medium 
carborundum cloth and the black colour 
restored with the merest trace of oil. The 
oil is subsequently removed by rinsing with 
turpentine, which soon dries off, leaving the 
The engraving 15 
clearly shown in the photograph which 
preceded the first instalment of this 
article. 

The wiring up should offer no difficulty as 
most experimenters are nowadays experienced 
in the use of stiff No. 16 S.W.G. round wire. 
The valve holders, filament resistances and 
potentiometer are wired up before the 
inductances and transformer platform are 
secured. On fitting the inductances, the 
wiring of the grid and plate leads of the H.F. 
and detector valves can be completed. The 
L.F. valve connections are accessible after 
the transformer platform is in position. 
The aerial circuit H.F. transformer is the 
vertical one, mounted over the filament 
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resistances and the ends of the inductances The intervalve Н.Е. transformer is over its 
nearest the top of the panel, go to aerial and tuning condenser with the grid and plate con- 
grid, with the inner winding as the secondary. nections taken from one end. Terminals as 
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pp 


Drilling of panel, transformer platform and terminal strip.— А, Drill 1“ dia. B, Drill à^ dia. C, Drill 

7/32” dia., countersink on topside for 2 B.A. screws. D, Drill 5/32" dia., countersink on topside for No. 6 

ravsed headed wood screws. Е, Drill 5:32” dia., countersink on topside for 4 В.А. screws. F, Drill 3“ dia. 

G, Tap 4 B.A. x 3/16" deep on underside. Н, Tap 6 B.A. x 3/167 deep on underside. J, Drill 5,32“ dia., 

countersink on underside for 4 B.A. screws. K, Drill ;“ dia., and countersink on underside for 6 В.А. screws. 
L, Drill 5/32" dia. 


380 THE WIRELESS WORLD AND RADIO REVIEW 


viewed from the back, starting at the right, 
are A, E, LT. — LT. +, HT. — H. T. + 
and a jack is used for the telephones so that 
they are always connected in the circuit 
in the correct direction. 

The tuning of the finished receiver is 
moderately simple. Aerial and closed circuit 
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and reducing the value of the closed circuit 
condenser that the wavelength may remain 
unchanged, though the circuit will more 
readily oscillate. The positive reaction con- 
denser which is connected between the aerial 
and first valve plate should normally be 
near its maximum setting when tuning in. 


Arrangement of the component Aerial inductance. (2) Closed circuit inductance. (3) Plate circuit 
inductance. (4) Grid circuit inductance or secondary of H.F. transformer. (5) Aerial tuning condenser. 


(6) Closed circuit tuning condenser. 
(9) Reaction condensers 


(14) Condenser across low H.F. potential ends « f transformer. 


(18) Intervalve L.F. transformer. (19) Telephone jack. ! 


(17) H.F. choke on detector valve lead. 


condensers can be regulated so the point 
of oscillation on the setting of the closed 
circuit condenser roughly coincides with the 
H.F. valve plate tuning condenser. As the 
aerial and closed circuit inductances are so 
tightly coupled it will be: found that by 
increasing the setting of the aerial condenser 


(7) Н.Е. transformer tuning condenser, beneath inductance. (8) and 
(10), (11), and (12) Filament resistances, beneath inductance. (13) Potentiometer. 


(15) and (16) H.F. chokes in telephone leads. 


When it is reduced in value and the negative 
reaction condenser brought into action, the 
tuning will need slightly readjusting. The 
potentiometer controlling the H.F. valve will 
normally apply the full negative potential. 
As mentioned previously, it is most important 
to avoid capacity leakage to earth through 


— — — 
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the H.T. and L.T. batteries, which should missions were heard on тоо metres, the re- 
stand on a plate of glass or ebonite, supported ceiving aerial having previously been proved 
on small bobbin insulators and connected to be not a particularly good one, owing to 
up with short leads. its surroundings. During the first four hours' 


\ “24, 
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баг, 
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Scale drawing (1/3 full size) showing the assembly of the components. 


On the performance of the set it may be listening five American amateur stations were 
said that within a few minutes of connecting definitely logged, while many distant stations 
it up that two American broadcast trans- were heard but whose call signs were missed. 


Courtesy Messrs, № V Webber. 


One of the handles propels the coil holder at a convenient speed for rapid adjust- 

ment, whilst the other gives a rotating motion for critical setting. Particularly fine 

adjustment can be obtained and either action can be made use of irrespectively of 
the position of the moving holder. 


by Celebrities. 

]t is understood that the speech of Mr. 
Lloyd George, at the commemoration 
service in Westminster Chapel, on Dr. 
Clifford as I Knew Him," on Monday, 
July 7th, will be broadcast from 2 LO. 

Mr. Winston Churchill is also to be 
broadcast on June 27tb, when he will 
speak on English,“ on the occasion of 
a commemoration day of the London 
School of Economics. $ 


Long Achievement. 

Following on the successful experiments 
conducted under the direction of Senatore 
Marconi, when direct communication to 
Australia was achieved, a message has now 
been transmitted direct to Buenos Aires 
by the employment of similar apparatus, 
using short wavelengths and some of the 
principles of the Marconi Beam apparatus, 


WLAG, the Twin City broadcasting 
station, Minneapolis, now has a woman 
announcer, Miss Eleanor Poihler, who is 
also executive director, states Radio 


Broadcast. 


Wireless at the Prague Fair. 
The photograph reproduced on this 
page shows the Pavilion of the Radio- 
journal Broadcasting Company at the 
Prague Fair. By means of the apparatus 
and loud speaker shown here, nearly all 
Continental Broadcasting Stations were 
received and listened to by large audi- 
ences. This Company is licensed and 
supported by the Government. 


Netherland Radio Union. 
A Union of Radio Societies has been 
formed in Holland under the title of 
Nederlandsche Radio Unie, with head- 
uarters at Amsterdam. The Secretary is 
J. Lichtenveldt, Sarphatistraat бо, 
Amsterdam. 


Radio in New Zealand. 

Mr. Howard Ninnis, who has recently 
returned from a visit to New Zealand, 
gave some interesting information re- 
garding wireless developments in the 
Dominion at an informal meeting of the 
Radio Society of Great Britain, held on 
Wednesday, June 11th. Не stated that 
radio is in a more or less initial stage out 
there at the moment, but it is probable 
that an up-to-date broadcast service will 
be «stab:ished in the course of the next 
few months Even at the present time 
a number of broad ast stations erected as 
a result of private enterprise are giving а 
very creditable service. 


Distant Control by Wireless. 

Mr. W. A. Appleton, M.B.E., has intro- 
duced a novel application for wireless. 
His motor car is fitted with a 4 ft. aerial 
along the roof and a small spark trans- 
mitter controlled by a switch on the dash- 
board. When within a short distance of 
his house, Mr. Appleton can press the 
switch on the dash-board and the outer 
gates and garage doors open automatically 
in response. The transmitter is an 


induction coil worked off the lighting and 
starter battery. Transmission from a 
distance controls an electric motor inside 
the garage, which opens and closes the 
gates, these remaining open so long as the 
switch on the dash-board of the car is 
closed and the aerial radiating. 

Mr. Appleton is known to many of our 
readers as the Research Drector of the 
Radio Instruments, Limited. 


Pro by Wireless. 

The annual report of the Executive 
Committee of the General Council of the 
League of Nations Union for 1923, men- 
tions that on the publicity side, co- 
operation has been maintained with the 
B.B.C. and the National Association of 
Radio Manufacturers. 

A series of talks of international affairs, 
including talks for children, had been 
broadcast throughout the country to a 
listening-in public of over 2,000,000. 

This side of the publicity work of the 
Union is growing rapidly and offers great 
possibilities for the future. 
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any sets afterwards presented to any 
particular patient ? 

2. Does a licence taken out by the 
master of a Boys' Orphanage cover sets 
that may afterwards be constructed by 
the boys for their own use in the insti- 
tution ? 

3. Would a licence taken out by the 
Guardians of a Poor Law Institution cover 
sets presented to particular aged and 
infirm inmates by their friends ? 

Six. In reply to your letter of the 27th 
ultimo, І am directed by the Postmaster- 
General to say that if one wireless 
licence were taken out by the authorities 
of each of the institutions in question, 
or by some permanent member of the 
staff on their behalf, no question would 
be raised, under present conditions, as 
regards the number of separate receiving 
sets which were installed in those 
institutions. 

The licence should preferably be one 
of the ''Constructor's" type, since 
broadcast licences cover only the use 
of apparatus bearing the registered 


IOURNAE 
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The Pavilion of the Radiojournal Broadcasting Co. at the Prague Fair. 


Wireless in Public Institutions. 

An interesting decision has recently 
been made by the Postmaster General 
regarding the use of wireless in certain 
public institutions. In a letter addressed 
to the Postmaster General regarding wire- 
less sets for public institutions, the Rev. 
G. Winter Wilson, of Newcastle-on-Tyne, 
asked the following questions and received 
from the General Post Otfice the com- 
munication which we reproduce below. 

I. If the matron or chairman of à 
Cripples’ Home or Home for Incurables 
takes out a wireless licence on behalf of 
the institution, does that licence cover 


trade mark of the British Broadcasting 
Company. 


Pe Radio Society.—Change of 
ame. 

At a recent meeting it was decided to 
change the name of the Society to the 
Hampstead and St. Pancras Radio Society, 
as the headquarters are so centrally situ- 
ated to both boroughs. 

A series of weekly lectures have been 
given throughout the past session of 
special interest to these amateurs inter- 
ested in the design and construction of 
their own experimental equipment and an 
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attractive summer programme is being 
arranged. The Society carries among its 
members many well-known experimenters, 
with Captain Ian Fraser as an active 
President. 
Communications should be addressed to 
Mr. R. M. Atkins, Hon. Secretary, 3 Eaton 
Villas, Haverstock Hill, N.W. 


Home Constructor Licence to be 10s. 

The announcement in the daily press 
that the British Broadcasting Company 
recommend a reduction from 15s, to 10s. 
in the charge made to users of home con- 
structed sets is astep in the right direction, 
This means the abolition of the special 
Sicence fee which authorises the making 
by amateurs of sets for broadcast recep- 
tion. Subject to the approval of 
Postmaster General, all receivi 
éssued from July rst next will at the 
uniform rate of 10s. The cessation of the 
B.B.C. royalty is also recommended by 
the Company, which means that the use 
of the B.B.C. stamp will also be ter- 
minated. Attention is drawn to the fact 
that approximately 300,000 constructor 
licences were issued during the period 
that the scheme has been in operation and 
that at the end of May the total number 
of licences in force was 804,000. 


Obituary. 
n with deep regret that we report the 


death of Dr. Robert Mullineux Walmsley, 
F. R. S. E., M. I. E. E., late Principal of the 
Northampton Polytechnic Institute. 


A New Company. 

A new company has been registered 
under the name of Metro-Vick Supplies, 
Ltd., which is entirely owned by the 
Metropolitan Vickers Electrical Co., Ltd. 

The new company bas bcen formed to 
deal with the sale of electrical supply 


products. 


The Annual Genera] Meeting of the B.B.C. 
The Annual General Meeting of the 
B.B.C. was held at the Hotel Cecil on 
Thursday, June 19th, at 12 o'clock. 
Ы 


Messrs. Fallon Condenser Manufacturing 
<o., Ltd., have recently opened a City 
Depot at 143 Farringdon Road, E.C.1. 


CATALOGUES RECEIVED. 
The Fleet Radio Stores, 143/144 Fleet 
Street, E.C.4. 


North Middlesex Wireless Club.* 

A novel receiving circuit called The 
Carpet of Baghdad Circuit," because it 
will take you anywhere, was the subject 
of a lecture on the 11th inst. by Mr. W, 
Gartland at the Club’s headquarters, 
Shaftesbury Hall, Bowes Park, N., the 
President, Mr. A. G. Arthur, being in the 
* hair. 

The arrangement described by Mr. 
Gartland and used by him with very 
gratifying results, makes use of only a 
single valve. Allthe British Broadcasting 
Stations have been received on this circuit 


licences: 


at a point only about a couple of miles 
from 2LO, an achievement which can 
only be appraised at its true value by 
those who have used three valves and 
loose coupled circuits in an endeavour to 
get the same results. 

Mr. Gartland explained that the circuit 
was difficult to handle and some ex perience 
of ordinary radio work was necessary 
before attempting experiments with the 
Baghdad circuit. 

The meeting then proceeded to eleet a 
Sub-Committee in connection with the 
proposed “ Field Day." Mr. J. Bray was 
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Camden Town on May 29th. The set, 
т H.F., Det, 1 L.F., was designed to 
work from go to 180 metres, without 
taps on the inductances. 

After reviewing the usual methods of 
reception on short wavelengths, Mr. 
Haynes recounted some of the difficulties 
he had experienced in operating a tuned 
transformer coupled valve on very short 
wavelengths. He then described the 
building of certain pn and the testin 
and gradual assembling of the set an 


he gave the circuit diagram and the 
dimensions of each component. 
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The transmitting and receiving equipment of 5 LP, the station of 


Mr. L. W. Pullman, which is situated in N.W. London. 


elected to serve on the ordinary committee 
of the Club to take the place of Mr. W. E. 
Wilman, who has accepted an appointment 
which prevents him continuing to serve. 

Hon. Sec., Н. A. Green, 100 Pellatt 
Grove, Wood Green, N.22. 


The St. Pancras and District Radio Socicty.* 

A 100 metre receiving set, built by 
Mr. F. H. Haynes, formed the subject of 
a most interesting evening when the 
Society met at their headquarters in 


Forthcoming Events. 


WEDNESDAY, JUNE 25th. 
The Radio Society of Great Britain. Ordinary General Meeting, 6 p.m., at the Institution 


of Electrical Engi 
ment of Radio 
orth Middlesex Wireless Club. At 


rs. Lecture: A Résumé of Modern Methods for the Measure- 
al Strength.” ne Mr. J. Hollingsworth. 

haftes Hall, Bowes Park, N. Mr. F. C. 

March on “ Receiving Circuits without High 


ension Batteries.” 


MONDAY, JUNE 30th. 
Hornsey and Wireless Society. At Queen's Hotel, Broadway, Crouch End, N.8, 


District 
Dutch Sale of Surplus Apparatus. 


Hon. Sec., R. M. Atkins, 7 Eton Villas, 
Haverstock Hill, N.W.3. 


Kensington Radio Society.“ 

At the June meeting Mr. Phelps com- 
menced his lecture with the elementary 
principles of static electricity and the 
effects of charged and uncharged bodies 
on each other. He gradually led up to 
the theory of condensers and thunder- 
storms .and explained how the lightning 
conductor acts. A very full discussion 
took place afterwards. 

The Hon. Sec., Mr. J. Murchie, 33 Elm 
Bank Gardens, Barnes, S.W.13, will be 
pleased to answer any enquiries regarding 
the Society. 


Radio Society of Highgate.* 

A lecture was given recently on 
Accumulators by Mr. W. Schofield, 
of the Hart Accumulator Co. After 
discussmg the various possible methods of 


producing electricity, the lecturer traced 
the history and development of the 
chemical method. Examples of some of 
the oldest as well as of all the newest 


types of accumulators were explained and 
exhibited, and the assembling and 
forming of the plates were described. 
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Information regarding membership and 
the activities of the Society will be for- 
warded on application to the Hon. 
Sec. J. F. элеу B.Sc., A.C.G.L, 49 
Cholmeley Park, Highgate, N.6. 


Pancras Radio Bociety.* 

Members of tbe Society spent an inter- 
esting afternoon at Marconi House and 
Savoy Hill when they were shown over 
the studios, amplifiers and transmitting 
5 of 8 LO. The apparatus was 
0 ticular interest as the Society is 
hoping shortly to build its own trans- 


Hon. Sec., R. M. Atkins, 7 Eton Villas, 
Haverstock Hill, N.W.3. 


College of Science Radio Society. 

On Friday May 23rd, an interesting 
lecture was given by the Hon. Secretary 
on The Construction of Radio Receiv- 
ing Sets." 

arious circuits and their operation 
were first explained, and the lecturer 
dealt very fully with all the component 
parts and their functions, using a three- 
valve tuned anode set to illustrate the 
. various points. 

The lecturer pointed out the importance 
of a good aerial system, and also carth 
switches, and gave many uscful hints 
on the wiring construction of sets, and 
explained how oscillation should be 
prevented. . 

Hon. Sec., F. R. A. McCormick, 
College of Science for Ireland, Up. 
Merrion Street, Dubiin. 


The Radio Research Society. 

At a well-attended mecting at head- 

uarters, 44 Talfourd Road, Peckham, 

E., on Wednesday, June rth, Mr. 

. V. Newson exhibited an experimental 

einartz All-Valve Receiver, and demon- 
strated its capabilities. Although the 
circuit was primarily intended for C.W. 
reception, it gave results equal to a 2- valve 
set. It was pointed out by the lecturer 
that with this circuit there was по danger 
of radiation. 


The subject provedYof great interest, 


many questions were asked, and several 
members announced their intention of 
making up a set. 

— 7 2 2 


For particulars of above Society, apply 
to Hon. Sec., Arthur H. Bird, 35 Bellwood 
Road, Nunhead, S. E. 15. 


and District Wireless Society.“ 

On May 15% Mr. Bevan Swift delivered 
an excellent lecture before the Society, 
the title of his lecture being, The Funda- 
mental Principles of Radio Telegraphy,“ 
which proved to be most interesting and 
instructive. 

An interesting evening was spent on 
May 8th when the President, A. R. Pike, 
E demonstrated a Fellows loud speaker, 
with exceptionally good results. Follow- 
шз demonstration, Mr. Gordon Fryer, 
L.D.S., R.C.S.Eug., gave a very fine 
discourse on the action of a single valve 
receiver. | 

On May 15th Mr. W. K. Newson 
thoroughly explained the action of a grid 
leak and condenser, which was very much 
appreciated by the junior members. 
Licut. H. S. Walker (a Vice-President of 
the Society) gave a discourse on the 
action of a valve as an amplifier. 

The members thoroughly enjoved the 
evening of May 22nd when Mr. C. F. 
Yates explained the action of his hetero- 
dyne wavemeter, and Mr. W. R. Emery 
explained the action of his buzzer wave- 
meter. Both these instruments were self- 
constructed, and afterwards demonstrated 
in conjunction with the Society's five- 
valve set. 

May 29th being ''question night," a 
list of ditficult radio problems were 
written on the board and were very well 
answered by Mr. W. R. Emery and were 
well appreciated by the members. In- 
tending members should write for particu- 
lars of membership to the Hon. Secretary, 
Mr. Arthur J. Myland, 219 Hanworth 
Road, Hounslow, or make a personal 
application at the Council House, Treaty 
Road, Hounslow, any Thursday evening 
between the hours of 8 and 10. 


Woolwich Radio Society.* 

During the month of May the Society 
has maintained its usual full programme. 
On Wednesday, May 7th, the entries were 
received for our Most Useful Wireless 
Gadget competition and examined. 
These ranged from ingenious crystal 
detectors to 3-valve multi circuit and 
retlex sets. 


SERY L AAi JAA 


) 
3 


- & 
.. 2 mal 


I IAB ats 


JUNE 25, 1924 


On Wednesday, May 14th, we had our 
President, Captain C. T. Hughes, again 
with us after his recent illness, He 
brought with him a 3-valve three-flex 
circuit capable of working a loud speaker 
using a small frame aerial and no earth. 
He gave details of the components and 
the circuit, afterwards demonstrating its 
working. He also gave details of a 
variable condenser he had designed. 

On Wednesday, May arst, Mr. Hough- 
ton, our Vice-President, gave his decision 
with regard to the competition. The 
first prize (a per of wireless phones was 
awarded to Master F. W. Green, for a 
home-made loud speaker. The second 
prize (a Phillips double grid vaive) was 
awarded to Mr. A. G. Beeson, for a r-valve 
reflex receiver with neutrodyne control 
working a loud speaker. 

The Society resolved to publish a 
monthly magazine concerned chiefly with 
the Society's doings. Mr. Frazer was 
appointed editor and Mr. Henshall 
sub-editor. 

On May 28th the Society held an open 
meeting. 

Meetings are held every Wednesday 
evening at 7.30 p.m. at the v. M. C. A., 
Woolwich, where we shall be pleased to 
welcome intending members. 

Hon. Sec., H. J. South, 42 Greenvale 
Road, Eltham, S.E. 


and District Radio Society.” 

Mr. Cunningham presided at a meetin 
held on the 12th inst., when Mr. C. С. 
Phillips resigned the Secretaryship of the 
Society ; this was accepted with regret. 
Mr. G. E. Sandy was elected Secretary, 
and Mr. Phillips agreed to carry on as 
Assistant Secretary. 

The evening was devoted to Vest 
Pocket Lectures, and the following proved 
very interesting and шоке runs for 
helpful discussion. т. D. Wall, The 
Care of Accumulators " ; Mr. Van-Colle, 
“* Low FrequencyTransformer Winding ''; 
Mr. Jenkins, ‘‘ The Uses of a Dewar 
Switch " ; Mr. Sandy, “ Home-made 
Loud Speakers"; Mr. Jones, Experi- 
ences on American Reception." 

Particulars of membership gladly given 
on application. 

Hou. Sec., Geo. E. Sandy, 70 Chisenhale 
Road, H. 3. 


Contributors to this section are requested to limit the number of calls sent in io those heard in the 
cious three weeks, these being of greater interest and value to transmitters than earlier records. 
he repetition of the same call sign in consecutive lists is not recommended. Contributors will 

also assist by kindly arranging reports in alphabetical order. Full address (not for publication) 
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Edinburgh (April-May 9th, 1924). Brussels (since April rst). 

British: 2 AAD, 2 AGT, 2 , 2 AMF, 2 ON, 2 PC, 2 QC, 2 ЕВ, 2 ACU, 2 DF, 2 DR, 2GG, 2 KW, 2LH, 8 son 2 RB, 
$YR, 5AL, ö AW, 5GL, 5HS, 5LF, 5 M. 500, SOR, 6BY, 2 10, 2V8, 2 WJ, 2 WY, 2XG, 2XY, 2YQ, ЗҮЇ, 221 SAS, 
6NK. French: 8 BM, 8 CF, 8 CM. 8 8 CT, 8CZ, ВЕС FAW. 5 CC, 5 DN, 5 F8, 5 KO, 5LF, 5 QV, 5 5 80, 5 ST, 5 SZ, 
8 ÉD, 80H, 8ZZ. Dutch: OBA, OMR, ONN, OPC, OZN. — US, 5YL 8 BT, 6 CV SEA, бгу, 6 6 XC, 6 XG, 6 XX, 9 AL, 
Belgian: PA 9, P 2, PCRR, PCII. Danish: 7 CZ, 7 QF. American: ‚ AU, 8 BF, 8 BP, 8 CA, 8 CC, 8 CF, 8 CJ, 8 CM, 8 CN, 8DD,3 DP, 
1 AR, 1 AWT, 1 XAQ, 1 XW, 4 XE. Canadian: 9 Others: 8DU,8 ED,8 ‚8 EU, XY, XZ. American: 1 ХАН. Canaaian: 
W2, 4 ZZ, XZ, 1 ER, 1 TU. (o—v—r, Flewelling, flexible wire loop 1 CF. Italian: 1 ER, O AA, 0 BA, 0 DO, 0 KX, 0 MR, 0 NN, 0 NY, 
aerial, no earth.) (Francis G. S. Melville.) 090, O KC. 0 XP (Rudolph Coupper.) 

Kensington, Londo .14 (since February). 
2 AC, 2AH, 2 CA, 2 DY, 2 FX, 200, 2ID, 2JU, SEF, 2 KG, 
Hastinzs, Sussex. 2 KT, 2 KV, 2LD, 2LE, 2 LI. 2 MF, 2 MO, 2 MT, 2PZ, QC, 

British: 2 AO, 2 AT, 2 CW, 2DR, 2 2 FS, 2JP, 2 KF. 2 QI, 2 SF, 2 ST, 2 SX, 2 II. 2 TQ, 2 TX, 2 UC, 2 VW. 2 VY. 2 RL, 
2 KW, 2 LZ, 2 NM, 20D, 2 OF. 2 RB, 2 2 SL, 2 SK, 2 TR, 2 XO, 2 XR, 2 ZA, 2 ZZ, 2 ABR, 2 ABU, 1 ABZ, 2 AGT, 2 AIU, 
2 VC, 2 WH, 2 WJ, 2 WK, 2 YM, 2 ZK, 5 5 C8, 5 DN, 5 DO, 2 AKS, 5 AQ, 5 AR, 5 AS, 5 AT, 5 BM, 5 BT, 5 BV, 5 BW. 5 CV, 
5 FS, 5 HN, 5ID. 5IK, 5 JJ. 5 КО, 5 NC. 5 NN, 5 OC, 5 OT, 5 PB, 5 DT, 5 FL. 5 FM. 5 FN, 5GF, 5GV, 5 HY, 5 LN. 5 MA, 50M. 
5 PU, 5 QM, 5 SI, 5 US, 5 UV, 5 ХІ, 6 FQ, 6 GO, 6 NI. French. БОХ, 50Y, 5 PD, 5 PZ, 5QX, 5 SU. 5 ОО, 5 UV. 5 VD, 5 VL. 
8 AA. 8 AE. 8 AQ, 8 AU, 8 AW. 8 BM. CF, 8 CK, 8CT, БУР, 5 WF, 5 XB, 5 XC, 5 ZO, 6 BO, 6DW, 6GT, 61У, 6 MB, 
8 CZ, 8 DA. 8 Dl. 8 DV. 8 DX, 8JC, 8JD, 8MM. Dutch O Dv. 6 NH, 6 OB. 6 PS. 6QA, 6 QB, 6QV. 6 QY. 692, 6RB, 6 ЕЈ, 
O KX, OMR, NR. ONY, 022. Danish: 7ЕС. Belman: 6 VO, 6 VR, 6 WV, 6 WX, 6 XG, 6 YK. |80B ? Telephony оп 
P2 W2. Пана: 1 CF. 1 MT. (Norman Blackburne. 2 AJB. 100 metres. (Ronartz detector- 1I. I.) (К. C. Croxton.) 


ld be given to enable correspondence to be f. 
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1. АП questions are answered through the post. 
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A selection of those of general interest 


is published. 2. Not more than four questions may be sent in at any one time. 3. Every 

question should be accompanied by a postal order for 1/-, or 3/6 for four questions, and by a 

coupon taken from the current issue. 4. A free coupon appears in the first issue of each 

month, and if this is sent in together with coupons from the three previous sssues, the 
reader is entitled to have one question answered free of charge. 


" В.Н.” (Marlborough) submits a diagram of a 
. four-valve receiver for criticism. 

The secondary winding of the second L.F. 
transformer should be connected to— L.T. instead 
of+L.T. Most receiving valves require a negative 
grid potential when used as amplifiers, and it is 
often advisable to supplement the potential due 
to the voltage drop in the filament resistance by 
means of small dry cells connected between the 
secondary winding and—L.T. 


J. V. M.“ (Guildford) asks questions regard- 
ing the adjustment of a Morse recorder. 

To ensure the proper operation of the relay, the 
anode voltage applied to the last valve should be 
considerably increased, and cells should be connected 
in the grid circuit in order that the grid may be 
given & suitable negative bias. For the purpose 
of recording, the negative bias is considerably 
greater than that usually given in the case of L.F. 
amplification. Voltages up to 30 volts should be 
tried. The sparking at the contacts of the relay 
wil be reduced if you connect a high resistance 
between the tongue and the marked contact. The 
value of this resistance should be adjusted so that 
the normal current in the local circuit is insufficient 
to actuate the inker pen. A condenser connected 
acroes the relay windings will probably improve the 
results. The value of this condenser will depend 
upon the inductance of the windings, and should 
be found by trial. 


J. L. S.“ (Southampton) asks for a diagram 
of a crystal receiver with one stage of H.F. 
amplification capable of giving a high degree 
of selectivity. 
< The circuit in Fig. 1 includes four tuned circuits, 
so that if а loose coupling is established between 
coils А and B in the tuner, and coils C and D in 
the anode circuit, the receiver will be very selective. 
Coils B, C and D may be Igranic No. 76 coils for 
the B.B.C. wavelengths. The size of coil А will 
depend ¿upon the dimensions of the aerial. You 


may find it ап advantage to connect one side of 
the telephones to — L.T., as indicated by the 
dotted line in the diagram. 


Fig. 1. “J.L.S.” (Seuthampton). А crystal re- 
ceiver with H.F. amplifier. 


“ C.H." (London, W.12) submits a diagram of 
a five-valve receiver, and asks if we can give 
any reason why the strength of signals obtained 
on a loud speaker from the local station is very 
poor, in spite of the fact that most of the 
Continental stations can be received with ease 
at telephone strength. 

The fact that you are able to receive long distance 
broadcasting stations indicates that the H.F. 
valves are functioning properly, and that the source 
of the trouble lies in all probability in the L.F. 
amplifying valves. We note that you are using 
“Q” type valves for L.F. amplification with a 
plate voltage of only 45 volts. These valves were 
primarily designed for rectification, and are not 
suitable for use in L.F. amplifiers unless an H.T. 
voltage of 150 to 200 volts is used. А separate 
H.T. tapping should be provided for the L.F. 
valves, in order that the H.T. voltage may be 
increased. 
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J. E. D.“ (Rotherham) asks if there is any 
difference in the selectivity obtainable with 
the tuned anode and transformer methods of 
H.F. coupling. 

From the point of view of selectivity, there is 


` not much to choose between these two methods. 


In order that the selectivity may be as high as 
possible, it is recommended that the natural wave- 
length of the tuning coils or transformer windings 
should be made only slightly lees than the lowest 
wavelength which it is required to receive, in order 
that the tuning capacity necessary to tune to a 
given wavelength may be as small as possible. 
The wire used to wind the coils should be of as 


a heavy gauge as possible. 
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* . A. H.“ (Loughborough) submits a diagram 
of a receiver employing resistance capacity 
coupling for the L.F. valves. The signa! 
strength obtainable is not satisfactory, and 
he asks if there is anything in the circuit 
which would account for this inefficiency. 

We note that the plate of the detector valve is 
connected through the reaction coil, and & resistance 
of 60,000 ohms to & 45 volt tapping on the H.T. 
battery. In a receiver of this type it is necessary: 
to supply the detector valve from the вате tapping 
ав the L.F. valves; in your particular case, from 
the 180 volt tapping. Owing to the fall of potential 
along the resistance connected in series with the 
reaction coil, the voltage between the plate and 


ОФ т IQ 


Fig. 2. H. C. L.“ (Chester). ^ А five-valve receiver with two stages of Н.Е. amplification suitable for 
reception on wavelengths from 300 to 30,000 metres. 


H. C. L.“ (Chester) asks for a diagram of a 
five-valve receiver, with two stages of H.F. 
amplification, suitable for use on wavelengths 
between 300 and 30,000 metres. The receiver 
will be used in conjunction with a loud speaker. 

For wavelengths between 1,000 and 30,000 
metres, the resistance capacity method of coupling 
will be most suitable for the H.F. valves. As this 
method of coupling is aperiodic, a loose coupled 
tuner will be necessary if selectivity is of importance. 
Below 1,000 metres, tuned anode or reactance 
capacity coupling may be used. Switches have 
been provided so that the change of coupling may 
be rapidly made. If the first valve is tuned anode 
coupled and the second reactance coupled by 
means of а semi-aperiodic coil, the tendency to 
self-oscillation in the H.F. valves will be greatly 
reduced. Large capacity condensers may with 
advantage be connected between each of the H.T. 
tappings and —H.T. 


filament of the detector valve will not be abnormally 
high. If, after making this alteration, you still 
have difficulty in obtaining reaction effects, you 
might try the effect of connecting a fixed con- 
denser of 0-001 uF across the 60,000 ohm resistance 
in the plate circuit of the detector valve. 


" H.A.H." (London, S.W.2) asks what size of 
Igranic coils will be suitable for the reception 
of the B.B.C. stations when used in the circuit 
given in reply to E. J. W. (London, S.E.10) 
in the issue of March 5th, 1924. 

The aerial tuning inductance will depend upon 
the electrical constants of your aerial, and should 
be found by trial. A No. 35, 50, or 75 Igranic 
coil will be necessary for the A. T. I. No. 75 coils 
wil be required for the secondary and tuned 
anode circuits, while the reaction coil may be & 
No. 100 coil. 


June 25, 1924 


THE WIRELESS WORLD AND RADIO REVIEW 


[vrz: AXD PRICES: 


A. Type 120 ohms 
2,009 | ohms 
8,000 ohms 

D. Type 120 ohms 
2,000 
4,000 


ohms 


120 hin 
4,000 „ 


F. Type 


per pair 58 


82 - 
** 
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Headphones to go round. 


HEN visitors call there are never enough 


Why not decide 


now to keep one or two pairs in reserve and so 


As an inexpensive Headphone 
the Brown F. type Headphone 
has achieved a wonderful 
measure of popularity, and has 
proved beyond doubt, that for 
sensitiveness and comfort it is 
ideal for Broadcast use. Its 
weight, including cords, is but 
6 ounces, and it can be instantly 
adjusted to any head—child or 


grown up. 


Remember whether you buy 
a pair of F. type Headphones 
for 25/- or the famous Srown 
A. type at 66/- the quality of 
material and standard of work- 
manship is identical. 


"share your pleasure with those who visit you ? 


The construction of the A. type 
Headphone with its tuned reed 
and aluminium cone shaped 
diaphragm (spun {ойе fineness 
of paper) is of necessity more 
elaborate. It is a Headphone 
to be selected where extreme 
sensitiveness is desired—such 
as in long distance work or for 
use with a Crystal Set giving 
weak signals. | 


The D. type Headphone is the 
orthodox flat diaphragin pattern 
made under typical Srown 
supervision and sold at a most 
reasonable price. 
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Gilbert Ad. 974. 
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ELECTRICAL 
MEASURING 


INSTRUMENTS 


THE WESTON 
Filament Voltmeter 


for Receiving Sets 
MODEL 301. 

Simplified tuning by eliminating guesswork as to valve 
adjustments, 
Filament voltage control increases the life of the valve 
from two to three times, 
The Weston Filament Voltmeter is accurate and can be 
relied upon for duplication of results. 


ALL THIS MEANS 
BETTER RECEPTION! | 
List Price £2: 9: 0 MODEL zor. 
WESTON ELECTRICAL INSTRUMENT CO., LTD. FILAMENT VOLTMETER. 
Audrey House, Ely Place, Holborn, E.C.1 


Telephone : Holborn 2029. Telegrams: ''Pivoted, Smith, Londen." 


MARCONI SCIENTIFIC COMPONENTS | 


Everyfamateur knows that only components + 
i confidence in experiments. i | 


p haao rer гомнок ee ee it is 
0005, and neither more nor less. The same 
precision obtains throughout. 

Every M.S.L Component produced passes a rigid test and 
both the Amateur and Experimenter have the satisfaction 


22 ˙ are c ЖЕ агаа БАГИ А 
quur denne eM а to those used on all 
8.1. Sets which receive Continental stations in England 


MARCONI SCIENTIFIC 
INSTRUMENT Co. Lid. 


London Showrooms: 
40 DEAN Sr., SOHO, LONDON, W. I. 
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CERTIFIED TESTS. - 


N the occasion of a recent visit to 
the Testing and Research Depart- 
ments of the National Physical 
Laboratory the idea immediately 
occurred to us that something might be 


done with regard to subjecting wireless 


apparatus and component parts to cettain 
routine tests for the purpose of indicating 
their reliability and that they are bui to 
conform to certain standards. BN 
Wireless, like all other new sciences in 
their day, is victimised to a great extent 
by individuals who make wild claims con- 
cerning the merits of their own products, 
whilst the manufacturer of correctly designed 
apparatus which represents honest value has 
very little means at his disposal for obtaining 
an endorsed statement concerning the oper- 
ation of his goods. He may thus be placed 
in a position by which unfair competition 
arises, but he is not the only sufferer. The 
user, in being guided by unqualified state- 
ments, may find that he has an instrunfent 
which is not necessarily the best of its class 
and,for which he may have paid a top price. 
Now it would seem to us that the testing 
of the many wireless component parts is 
just as important as the testing of the merits 
of the component materials used in general 
electrical work. Apart from the scientific 
interest, wireless components are not always 
handled by essentially skilled individuals 
of the scientific class but are purchased by 
those without testing facilities, and just as 
a clinical thermometer may be certified to 
be correct over af portion of its scale, so 


should an intervalve transformer be certified 
to function with reasonable accuracy of 
magnification over the band of usual note 
frequencies. 

~ Testing work of this sort is carried out 
by the National Phvsical Laboratory, yet 
how often does one see stated the results 
of such tests ? For although these tests may 
be carried out on behalf of the manufac- 
turers who are interested in putting the best 
apparatus on the market, one cannot. go 
to the National Physical Laboratory and 
inspect the amplification curve of а 
particular transformer. 

It may be said that testing work of this. 
nature could be carried out by a wireless. 
journal whose technical accuracy is beyond. 
dispute, but it will at once be appreciated 
that this work could not be done without 
conspicuously drawing attention to the 
relative merits of various instruments, and. 
such tfsts might be a little unfair. In our 
Test Department we have carefully 
examined the performance of various valves. 
and these results have been published for the 
benefit of readers, but it would not be 
possible to extend such test work to anything 
else other than valves, for the valve manu- 
facturers are few in number and their 
products in every case represent the greatest 
technique that it is possible to introduce 
into their products. ' 

The testing of apparatus by an authori- 
tative body would appear to be a service that 
every wireless user needs, whether experi- 
menter or broadcast listener. 
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VARIABLE GRID LEAK 
ACROSS 0006F . 


VARIABLE 
CONDENSER 


GRID LEAK 


Flewelling Receiver with optional H.F. and L.F. amplification. 


THREE-VALVE SET INCORPORATING | 
A FLEWELLING CIRCUIT. 


Many experimenters favour the Flewelling circuit, and details are given here 
for extending the scope of this super circuit by the addition of high and low 


frequency amplifiers. 


The Flewelling arrangement, when preceded by a high 


frequency circuit of the type described, is found to be quite stable and give 
~ consistently good results. 


By STANLEY CursITER, O. B. E. 


HE set described in this article 
was designed to give results under 
particular circumstances. А relay 
station at two miles or so and a 
main B.B.C. station at between 30 and 4o 
miles could both be got on one valve, but 
other stations at 100 miles or more made a 
second, and for longer distances, a third 
valve desirable. This also suggested the 
necessity for switching so that the detector 
alone or with either one stage of H.F. or 
L.F., or all three could be used as required. 
In making up the set one or two features 
of the design are capable of adaptation to 
any three-valve set of the same order, and 
in describing this set in particular their 
application to other circuits need not be 
lost sight of. 
In the first instance a single valve Flewel- 
ling circuit was experimented with and the 
excellence of the results prompted the 


hope that it might be extended further. 
In Figs. 1 and 2, two versions of the circuit 


Me 
' 
U 


uu 
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0 006,-F 0,00€ . 


Fig. 1. The original single valve Flewelling circust 
from which the circuit of the three Чое receiver i$ 
develo pr d. 
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are given, Fig. I being the original form as 
given by Flewelling, and No. 2 a simplified 
circuit which he subsequently published. In 
the end the original form with the bank of 
three 0-006 condensers was adopted—not 
because of any superiority of results, but 
because it seemed that the extra condenser 
capacity gave a richer and fuller tone, an 
effect which was added to by the addition of 
condensers across the phones and H.T. 
battery (shown dotted), but which in reality 
only repeat the function of one of the 
0-006 condensers. 

The single 0:006 condenser version is an 
excellent circuit though very critical, and 
it will be found that results depend largely 
on the quality of the components. 

The next stage was a simple L.F. note 
magnifier. As this does not differ from 


the accepted practice it calls for no particular 


H.F. TRANSFORMER LT. 


H.T.— | 
px 


Rear view. 


— — — 


description. The circuit is given in Fig. 3. 
It makes a splendid receiver, but requires 
to be used with care and a proper respect 
for the reaction соп. s 

The problem of adding a stage of H.F. 
presented some difficulties and various 
ineans of coupling to the detector were 
tried. A three-coil arrangement as indicated 
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in the Wireless World and Radio Review of 
October 3rst, 1923, page 156, was first 
adopted but it was not completely successful 


0 001,F 


Fig. 2. 


Simplified Flewelling circuit. 


as it was found necessary to tune both the 
primary and secondary transformer coils 


If ACROSS H.T, AERIAL 


L.F. TRANSFORMER 


The vertical brackets not only support the front panel, bul carry several of the components. 


and also vary their inductance by the coil 
holder, making a series of adjustments too. 
complicated for easy manipulation. А 
variety of transformers were tried using 
coils of different types, including basket, 
lattice, honeycomb and duo-lateral, wound 
on top of each other and side by side. 
For convenience these were mounted in an 
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ordinary coil mount to plug into the aerial winding led to standard pin transformers 
coil holder of the Flewelling detector with of the flat type being used and, as arranged 
leads from the one coil to the plate and in the set, reaction is obtained on the trans- 
H.T. + of the H.F. valve. (At this stage former with perfectly satisfactory results. 


Fiq. 3. 


the three units were in separate parts and 
linked up in the usual way in a table 
layout). 

It was found that a transformer of two 
lattice coils wound on top of each other was 
in many ways most satisfactory, but in the 
end the desirability of using standard parts 
which would allow a large range of wave- 
lengths without undue exertions in coil 


i — 
— 
= 


Flewelling circuit with note magnifier. 


In Fig. 4 the circuit and switching are 
shown and the values of the components 
noted. In the lay-out, which the photographs 
make clear, it will be seen that the set is 
built on a front panel, baseboard and two 
end pieces. The end-pieces carry at one 
side the aerial coil and at the other the two- 
coil holder, the latter carrying the aerial coil 
for the detector if the H.F. 1s switched off. 


Fig. 4. Flewelling circuit showing method of adding H.F. amplification. Switches are introduced for 


bringing the H.F. and L.F. circuits into operation, 
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The moving unit carries the reaction coil. 
In line with the centre of the reaction coil, on 
the end-piece, is the valve socket into which 
the pin transformer is plugged. The front 
panel is continued beyond the end-pieces 
so that with the reaction coil closed up the 
whole set is within the parallelogram of 
the front panel. 

The aerial coil is connected to the 0:0005 
variable condenser and the centre points of 
the double-pole switch A," bv which it 
will be seen that the condenser can be con- 
nected to the H.F. valve. With the H.F. 
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in their methods of winding and it is wise 
to make some preliminary trials to see if 
the connections given fit the type of trans- 
former used. Also the connections to the 
reaction coil and to terminals from the plate 
of the detector and middle point of switch 
“B” on the end-piece should be of flex. 
This allows the connections to be reversed 
when the aerial coil is used to replace the 
transformer ; an extra switch could һе 
arranged to do this, but the use of terminals 
and flex 1s simpler and saves some com- 
plexity of wiring. 


Another view of the back of the instrument, showing the arrangement of the components. 


cut-out, the 0-0005 and 0:0003 condensers 
are placed in parallel to tune the detector 
and L.F. With the switch “А” to the 
left and the transformer in place, the H.F. 
às in circuit. With the switch to the right, 
the transformer removed and the aerial coil 
in the fixed unit of the two-coil holder, the 
reaction is directly on to the aerial coil 
and the two variable condensers in parallel 
give the finest shades of tuning. 

Here it should be noted that the connec- 
tions to the pin transformer are shown às 
seen from the back or looking at the legs ; 
but all makes of transformers do not agree 


However, all these replacements are not 
necessary. By simply turning switch “A” 
to the right and leaving the aerial coil and 
pin-transformer in their original positions, 
the transformer becomes a sort of extension 
of the aerial coil and gives quite good results 
at a very small sacrifice of signal strength. 

The r4F fixed condenser across the Н.Т. 
battery is at the opposite end of the set 
from the H.T. terminals and this has some 
advantages in the distribution of energy. 

Some attention has been given to the 
placing of the wire, and with the terminals 
all to the back, the most direct routes have 
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been selected. The switches made for some 
complexity and the fact that the set was 
designed in an almost too compact form 
made the assembly a matter of alternate 
hope and despair. The writer recommends 
a table lay-out as a preliminary ; the intend- 
ing constructor can then adopt any plan 
that suits the form of the components. 

It is a debatable question whether the 
Flewelling used їп this way has any 
demonstratable advantages, but even if it 
has no value above that of a well balanced 
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single-valve circuit it has no disadvantages. 
Used as a one-valve receiver or with the 
valve and L.F., it is a most acceptable 
circuit and of the greatest interest to the 
experimenter. 

It is not perhaps a circuit for the novice, 
but in the hands of an experienced operator 
it need not be the cause of the slightest 
interference, and with a stage of Н.Е. 
it seems to have less disagreeable ways 
than many variations of the tuned anode 
arrangements. 


WIRELESS 


IN 


A MINE. 


Bristol Society's Interesting Experiments. 


Interesting experiments in the transmis 
sion of wireless messages into a coal mine 
at Midsomer Norton were carried out by 
members of the Bristol and District Radio 
Society on Saturday, June 21st. 


A R.A.F. transmitter was used with a 
short aerial run over some coal trucks. The 
bottom of the mine is 1,500 feet kelow the 
surface and at the foot of the shaft the 


first aerial was slung up, another being 
fixed in а pump room. In addition to the 
Club receiver a number of portable sets 
with self-contained or loop aerials were used by 
individual members. 

Transmissions from the surface were carried out 


Above : А group of 
members  listentng-in 


1,500 feet below the 
surface. 


Below : Mr. L. W. J. 
Silcocks (SKN) 
operating his trans- 
mitter at the pit head. 


by Mr. W. J. Sileocks (5 KM) and Mr. W. A. 
Andrews (5 FS) on a power of 2 watts, and signals 
were received with a fair measure of success. 
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LOW LOSS INDUCTANCE COILS 


A new form of interchangeable inductance coil having low losses and of simple 


construction. 


Air dielectric coils are becoming increasingly popular, and in 
order to minimise losses dead-end: turns must be avoided. 


The loss due to 


the plug and socket holder is inappreciable, and the plug-in coil is convenient 
for the purpose of coupling. 


Bv F. H. Haynes. 


TTENTION has recently been 
devoted to the construction of 
tuning coils having minimum 
losses and in this connection 
experiments have been made with various 
forms of inductances 
for the purpose of 
determining those pat- 
terns which deliver 
a maximum energy 
to the detecting or 
amplifying apparatus. 
It is admitted, of 
course, that the ratio 
of inductance to capa- 
city employed in the 
tuning circuit to pro- 
duce maximum effi- 
ciency will depend 
upon the wavelength 
to which the circuit is 
to tune and upon the 
constants of the aerial 
system to which it is 
connected, but apart 
from such considera- 
tions as these, there 
are certain funda- 
mental aims in the 
design of the tuning 
inductances them- 
selves which lead to 
improved reception. 
Foremost among the 
causes of loss of 
efficiency in. tuning 
inductances is the 
capacity which is present between the turns 
and the dielectric loss brought about by the 
insulating material. The writer has made 
tests with coils of various designs which 
show conclusively that coils having air 
dielectric are superior to those in which 


Low loss plug-in сой of strong construction 
wound with No. 16 enamelled wire. 


solid dielectrics are employed and particu- 
larly is this the case when tuning to short 
wavelengths, say below 600 metres. 

The difficulty in the construction of an 
air dielectric coil is that of rigidly supporting 
the turns without 
adopting a design 
embodying a great 
deal of precision in 
instrument work. А 
description has already 
been published of sole- 
noid coils making use 
of insulating strips 
for supporting the 
turns.* The construc- 
tion consisted of 
shaping the turns of 
wire by bending round 
a former of suitable 
size and threading 
the spiral thus pro- 
duced on to four in- 
sulating strips with 
uniformly spaced 
holes. Such a coil is 
not very difficult to 
construct, but as the 
number of turns in- 
creases it will be 
found that the friction 
between the strips 
and the turns of wire 
increases so much that 
the finished solenoid 
is apt to be tapering 
towards one end. It 
will be observed moreover that there 
is almost a limit to the number of turns 
that can be threaded on to the strips, 
for as the number of turns increases, 


* Page 613, February 13th, 1924. - 
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the friction becomes proportionally greater 
and there is difficulty in forcing the 
strips along the wire. Another objection 
exists inasmuch as the drilled strips are very 
liable to break, owing to their thinness and 


0990090 0000068000000000p090090009000900G 


An air dielectric solenoid inductance, made by thread- 
ing the drilled strips on to a wire spiral. 


the weakening of them by the drilling of the - 


holes. 

Solenoids thus built up can be easily 
tapped out to tune to the required wavelength, 
but it became apparent that by making 


use of only a portion of a tuned coil that a 


loss of efficiency might arise and it is therefore 
desirable to use coils embodying exactly the 
required number of turns. This leads one 
to make use of interchangeable plug-in coils 
and although it may be suggested that the 
customary form of mounting with pin and 
socket is not good, tests reveal that providing 
the socket connection is well designed, the 
losses arising through this cause are almost 
negligible, whilst the great advantage is 


Гот. ет for shaping the turns for the several layers. 
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secured of interchangeability with standard 
coils, and inductances of various sizes. А 
single layer solenoid coil too, requires more 
turns to produce a given inductance than a 
coil of more compact design, and bearing 
this and the foregoing points in mind, a 
plug-in air dielectric coil of the type shown 
in the accompanying illustrations was de- 
signed. 

In this coil the long supporting strips 
with a tendency to snap are dispensed 
with and replaced by rectangular pieces. 
The difficulty of building a long single layer 
coil, owing to friction between turns and 
insulating pieces, is also overcome as con- 
siderably fewer turns are employed for each 
layer, whilst the finished inductance is 
much more compact and is interchangeable 
in a standard holder with other inductances. 

The gauge of the wire selected for winding 
such a coil is governed primarily by the 


Yar Fon m . a 


The supporting pieces. Being almost square. they 
ars much stronger than the strips formerly employed 
and are easier to wind. 


mechanical strength required in the finished 
coil. The coils shown are for tuning to wave- 
lengths below 200 metres and have only 
twenty turns and consequently it was 
necessary to employ a heavy gauge wire 
such as No. 16 S. W. G. Wire as fine as No. 
20 S.W.G. might be used where the 
spacing between the turns is less and the 
coil consists of a larger number of turns. 
The holes through which the wire has to pass 
should be about a third as large again as 
the diameter of the wire in order to simplify 
construction, for it will be found that the 
turns will lie quite uniformly together and 
remain quite evenly spaced as the turns 
will probably engage on one particular side 
of the holes. 

To shape the wire, a wooden former was 
made, having in this instance, four rings of 
decreasing diameter and of the requisite. 
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total width. Rotating this former it was'only 
necessary to wind each face full and then 
continue on to the next smaller face by 
passing the wire over a small cut to prevent 
the turns slipping. With all the four sur- 
faces wound full the wire is allowed to run 
slack and is cut up into four coils each 
comprising the same number of turns. It 
is quite easy now to thread the ebonite 
spacing pieces on to the smallest coil and then 
to proceed to fit the other coils on to the 
ebonite pieces in turn. All four coils are 
thus wound in the same direction and they 
are connected in series by linking across 
the finishing end of one with the commencing 
end of the next. 

A method of attachment for the pin and 
socket holder can be seen from the photo- 
graph and the tension put upon the ebonite 
strips which causes them to bend, produces 
a very firm grip upon the turns of the 
inductance. The wire employed in this 
instance, as with the coils previously de- 
scribed, has.an enamel covering in order 
that the surface may not become oxidised, - 
which would give rise to an increase in the Another view, showing the apadthd between the 
high frequency resistance of the winding. layers. | 


THE WIRELESS WORLD DIRECTORY OF 


EXPERIMENTAL TRANSMITTING STATIONS 


AND REGULAR TRANSMISSIONS 


N consequence of the tremendous growth in the number of experi- 

mental transmitting stations in Great Britain and France, it is no 
longer feasible, as in previous years, to publish a comprehensive 
list in this Journal. 


The Wireless World Directory of Experimental Transmitting Stations and Regular 
‘ Transmissions, just published, contains particulars of nearly 1,500 amateur and 
experimental stations in Great Britain and France, besides including an accurate table 
of regular transmissions throughout the twenty-four hours from official and commercial 
stations in Britain and abroad. An original and extremely useful feature is the inclusion 
of a list of regular transmissions arranged in order of wavelength, by means of which 
the experimenter can ascertain what stations are transmitting oa a particular wave- 
length at any given time. Experimenters will also derive much value from the section 
devoted to calibration waves regularly transmitted by British and Continental stations. 


The Directory is obtainable from all newsagents and booksellers, price 1 /.. 
nett, or from the Publishers, 12/13 Henrietta Street, London, W.C.2., 
price r/r post free. 
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THE CRYSTAL DETECTOR IN THEORY AND PRACTICE. 


THE DIRECTION OF RECTIFIED CURRENT 
IN CRYSTAL DETECTORS. 


By JAMES STRACHAN, F. Inst. P. 


VERY large majority of crystal 
rectifiers give a rectified current 
which is constant in direction 
with reference to the loose contact. 

This may be either + ve or —ve, according 
to the composition and nature of the crystal. 
A few crystalline substances give both 
+ve and — ve currents from different 
spots on the same crystal, but in these cases 
it has been observed from repeated ex- 
periments that the current is much stronger 
in one direction than the other—generally 
three to four times stronger—so that even 
in such cases when the detector is adjusted 
to work at its maximum efficiency we may 
regard the direction of the rectified current 
as constant. 

In dealing with this subject it is necessary 
for convenience to describe a crystal as 
+ ve or —ve according to the direction of 
the rectified . current flowing across it. 
А positive crystal is one in which the crystal 
is + ve and the metal point or catwhisker ” 
— ve with reference to the rectified current 
flowing across the loose contact, while a 
negative crystal is the reverse. 

In the case of crystals which are both 
+ ve and —ve, all of which are natural 
minerals, it is interesting to note that any 
attempt to associate the ＋ ve and — ve 
spots with particular crystal faces or planes 
of symmetry failed absolutely, and it was 
frequently found that + ve and — ve 
spots occurred on the same sensitive plane. 

Table I. gives a number of such crystals 
and shows how much stronger the current 
is for one sign than the other. These figures 
are based on experiments with а number 
of specimens in each species. 

It will thus be noted that for all practical 
purposes natural galena and zincite are 
— ve, while molybdemite is + ve. 


All other crystals examined gave only 
one sign. It is interesting to observe the 
signs of natural and synthetic galena and 
various compound sulphides containing lead 
sulphide (Table II.). 


TABLE I. 


tve | 


— ve 

N d of Composition. | current current 

| m. a. 
Galena | Pb 25 
Molybdenite (2 0 8, 5 
Zineite (Zn Fino 3t0·5 
Jamesonite | $ PbS-Sb,S, | 75 
Stromeyerite ' Cu,S-Ag,S . 3 
| 


Name of Crystal. | 


Composition. | Sign. 
| 
Galena (natural) Pb S | — ve (4 ve 
| weak) 
Galena (synthetic) Pb S .. ve 
Galena (synthetic) Pb S with | — ve 
with traces of traces Sn S | 
tin sulphide. ' 
Galena (synthetic) Pb S with | 4- ve 
with traces of traces Ag, S ' 
silver sulphide 
Sulphide of lead ; PbS-Ag,8S 4 ve 
and silver. ' 
Jamesonite 2 Pb S-Sb, 8, + ve (— ve 
| )- 
Bournonite ‚ | (Pb Cu,)S: — ve 
Sb, S,. 
Frieslebenite | (Pb Ag,)8- + ve 
2 Sb, S, 


It will thus be seen that the sign of lead 
sulphide is affected by its composition. 
Similar variations have been observed in 
the cases of lead selenide (Pb Se) апа lead 
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telluride (Pb Te) in [combining these sub- 
stances synthetically with other metallic 
tellurides, selenides and sulphides. It may 
be noted in passing that all the galena-type 
proprietary crystals examined, including 
all the well-known brands, were constantly 
and strongly + ve in sign. 

Table III. gives the sign for a selection 
of the more useful |crystals or those fre- 
-quently referred to in the literature of the 
subject. 


TABLE III. 


Name of Crystal. Sign. 
Galena (natural) — ve (+. уз 
weak). 
Galena (ym nonien. + ve 
Zincite  .. — ve (+ ve 
weak). 
Iron pyrites ks — ve 
Iron pyrites (marcasite) . — ve 
Copper pyrites (most specimens) ve 
Copper pyrites (a single example) — ve 
Tin pyrites (stannite) . : | + ve 
Covellite (copper sulphide) .. | ve 
Silicon (fused) .. .. | + ve 
— ve 


| 
Carborundum e -€ ME 
Molybdenite 85 = Es | 


weak) 
Graphite + ve 
Tellurium . ‚ + ve 
Caasiterite (tin binoxide) і 
etite + ve 
Cerium oxide + ve 
Ilmenite 


Lead &nd silver t telluride 
Lead and gold telluride. 


Thus out of a fairly representative selec- 
tion of crystals about 60 per cent are + ve 
and 40 per cent — ve in sign. 

The above signs are, of course, 
with reference to a metallic point or 


taken 
cat- 
whisker." In the case of zincite-crystal 
combinations the other crystal may be re- 
garded as the '' catwhisker,’’ and as already 
observed, this crystal should not be a 
pronounced rectifier, but a good conductor. 
Bornite, which has been found to be very 
weakly — ve in sign, is ideal for this purpose 
and a sharp point of this crystal may be 
used advantageously in conjunction with 
any other crystal of approximately the same 
degree of hardness. It is not subject to rapid 
atmospheric oxidation, and in this respect is 
better than copper or bronze points. 
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With regard to crystal-crystal combina- 
tions generally, it is found that two different 
crystals, both being good rectifiers and of 
opposite sign, oppose each other in rectifica- 
tion, while two of the same sign give at best 
only about fifty per cent. of the rectified 
current obtainable from one only with a 
metal point.  Crystal-crystal combinations 
therefore are only effective when one of the 
crystals is neutral, or nearly so, and thus 
takes the place of the catwhisker.“ 

The sign of a crystal may of course be 
most easily found out by including a galvano- 
meter (a millammeter or microampmeter) 
in series with or switched in shunt across 
the phones, but where a galvanometer is 
not available the sign may be determined 
by placing a crystal detector of known sign 
in series with the one to be tested. When 
the two rectified currents oppose each other 
the one neutralises the other more or less 
completely, and reception is nil, or very weak, 
but when the two rectified currents are 
flowing in the same direction reception is 
normal. The detector of known sign should 
be reversed several times in order to make 
certain of these directions. 

A knowledge of the direction of the rectified 
current in a crystal detector is useful and 
necessary to obtain the best results from 
this apparatus. 

In a simple crystal circuit it will be found 
that with good ‘phones slightly better 
results are obtained by connecting the latter 
up in a particular direction. In the majority 
of standard makes of telephones the terminal 
leads are marked + ve and — ve for this 
reason, and also because the passage of 
even a weak current through the phones 
in the wrong direction gradually weakens 
the permanent magnets of the receivers. 
In the case of sets situated near to a B.B.C. 
station where it is possible to work a loud 
speaking telephone with fair results, this 
effect is most marked. 

In the case of a crystal circuit using an 
applied potential through a potentiometer 
the best results are obtained when the applied 
potential is directed in the natural direction 
of the rectified current from the crystal. 
When the applied D.C. current is passed 
in the reverse direction, a slightly higher 
potential is necessary, the crystal is not 
quite so sensitive to reception and just 
about the neutral point where the applied 
potential is neutralising апу rectified current 
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flowing in the crystal circuit serious distor- 
tion may result. | 

In the case of the addition of a low fre- 
quency amplifying valve to a crystal set 
it is obvious that a knowledge of the direction 
of the rectified current is essential to obtain 
the best results. This is more marked in 
the case of dual circuits where one valve 
amplifying both H.F. and L.F. is followed 
by a crystal rectifier. In several cases I 
have seen an L.F. transformer getting the 
blame of distortion which was caused by 
the crystal detector being inserted in the 
wrong direction. In all valve-crystal circuits 
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the current flow should be checked up to 
various points with a galvanometer. 

The makers who supply proprietary 
crystals would be well advised to mark 
their packages with the sign of the crystal, 
and to give all the information they can 
about its properties. Particularly in the case 
of synthetic galenas is this necessary, because 
the + ve sign of many of these crystals is 
reversed by heating them for too long 
a time or at too high a temperature in 
fusible alloy, and the resulting — ve crystal 
is generally no better than natural galena 
in its rectifying powers. 


CHAPPELL TUNER. 


The tuner shown in the accompanying 
photograph has been arranged to combine 
the greatest variety of uses with the 
simplest design. There are no complications 
such as series parallel, tuned stand-by or 
reaction reversing switches. 

The three tuning coils and the three con- 
densers are connected to a terminal board on 
the back of the instrument,the terminals being 
spaced so as to form the vertices of equilateral 


triangles in accordance with the accompany- 
ing diagram. By means of the connectors, 
any single, loose coupled or variometer circuits 
can be quickly set up. Extra terminals facili- 
tate connections to aerial, earth, grid, etc. The 
coil holder shown here is the Ward-Heatly, 
which allows of a 180 degrees movement to 
each of the two moving coils by means of 
elliptic trammel mechanism. Condensers are 
Sterling square-law, fitted with vernier. 


Я о о о о 
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REFLEX RECEIVERS. 


A description of reflex receivers arranged and connected in a different 
manner to that ordinarily employed by experimenters. 


7 By W. JAMES. 


ROBABLY the majority of the 
readers of this journal are acquainted 
with the reflex circuit of Fig. I. 
- The aerial is connected to a coil L, 
which is tightly coupled to the secondary 
tuning coil L} A variable condenser C, 
is connected across this tuning coil and tunes 
it and the aerial circuit. It should be noted 
that the use of a coil in the aerial circuit 
in this way does not make the aerial 
aperiodic. 

Tuning may be. made fairly sharp 
by correctly proportioning these coils ; 
in general, as the number of turns in LI 
are reduced, tuning becomes sharper and 
the signal strength less. The best number of 
turns depends largely on the constants of 
the aerial, and can be found experimentally. 
If a large aerial is used, L, may consist of 
about 15 turns of No. 20 D.C.C. wound over 
one end of L,. When a small aerial such as 
an indoor aerial is employed, it is generally 
better to dispense with L,, and to connect 
the ‘aerial to the grid end of the secondary 
coil L, ; L, may consist of 60 turns of No. 22 
D.C.C. wound on a former 34 ins. in diameter. 
This connection is recommended because 
a small aerial naturally lends itself to selec- 
tive reception, and the use of coil L, would 
result in very weak signals. | 

The anode circuit contains a tuned 
circuit C, L,, which has the usual values, 
namely 0-0002 microfarad and 350 micro- 
henries (80 turns No. 26 D.S.C. 24 ins. 
diameter), and across a portion of the anode 
coil are connected the crystal detector and 
primary winding of the reflex transformer. 

Notice particularly that the detector is 
connected across only part of the anode 
coil L}. Most crystal detectors of the wire 
contact type, which are the sort usually 
employed by experimenters, have a fairly 
low resistance, and if they are connected 
across the whole of the anode circuit, the 
anode circuit is heavily damped, and 
besides the signal strength being less than 
it need be, the selectivity is reduced. The 


disadvantage of employing ordinary plug-in 
coils in a circuit of this kind lies in the 
difficulty in securing reasonable selectivity 
because the crystal is usually connected 
across the ends of the plug-in coil. 

The secondary winding of the reflex 
transformer is connected between the fila- 
ment battery and the tuned grid circuit, 
& by-pass condenser C, being employed to 
carry the radio frequency currents between 
this circuit and the filament. 


iE 


Fig. l. A simple reflex receiver giving one stage of 
H.F. amplification and two of L.F. amplification. 
Notice that the crystal circuit is connected across only 
part of the anode coil L4. 


The operation of this circuit is as follows : 
Incoming signals flowing in the aerial are 
transferred to the secondary circuit by the 
coupling between coils L, and L, and are 
applied to the grid and filament of the valve. 
Amplified signals appear in the tuned anode 
circuit C, Lẹ are rectified by the crystal 
detector, and transferred by the reflex 
transformer coupling to the grid circuit. 
The low frequency signals are then amplified 
and pass to the second valve through the 
intervalve transformer. 

It will be noticed that the purpose of the 
condenser C4, is to provide a break in the 
grid circuit so that the L.F. voltages may 
be applied between the grid and filament, 
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but yet to provide a path of low impedance 
to the H.F. currents. If no condenser were 
connected here, the H.F. currents would 
reach the filament through the capacity of 
the secondary winding of the reflex trans- 
former, and a proportion might pass through 
the capacity between the windings of the 
transformer to the anode circuit. 

The value of condenser С» is usually fairly 
crifical, and depends a good deal on the con- 
stants of the transformer. If it is toolarge, the 
higher frequency elements of the speech fre- 
quency voltages set up across the secondary 
of the reflex transformer may send currents 
through it. 


00000 
000 


Fig. 2. A reflex receiver giving one stage of H. F. 

and two of L. F. amplification. It is usually easter 

to operate a receiver connected in this way than that 
of Fig. 1. 


Difficulty is sometimes experienced in 
stabilising a circuit of this type, and it is 
essential that the experimenter should ex- 
perimentally determine the best value of 
condenser C, and the most suitable propor- 
tion of the coil L4 across which to connect 
the crystal detector circuit. When the 
circuit is carefully proportioned, very good 
results may be obtained. 

It is, however, generally easier to operate 
a circuit of the type shown in Fig. 2. In 
this circuit, the incoming oscillations are 
applied to the grid of the first valve through 
a small capacity condenser, C,. The anode 
circuit contains the high frequency choke 
coil L}, which is connected to the positive 
terminal of the anode battery through the 
primarv windingof the intervalve transformer, 
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and a second tuned circuit comprising 
coil L and tuning condenser C, which is 
joined to the anode through the fixed 
condenser C4, and to the filament battery. 
Incoming oscillations are therefore amplified 
and appear in the coil L, and the tuned 
circuit L Ci. 

The degree of amplification is determined 
by the efficiency of the choke L, and the 
tuning of L, C}. 

As explained in connection with Fig. I, 
the crystal detector is connected across as 
much of L, as is consistent with good signals 
and selectivity. 

Rectified signals are applied to the grid 
of the first valve through the high frequency 
choke coil L,. Condenser C, should have such 
a capacity that it will pass the high frequency 
currents to the grid of the valve without 
hindrance, but yet will not pass low frequency 
currents. Coil La must pass the low fre- 
quency currents, but not allow high frequency 
currents to leak to the filament. 

The amplified low frequency signal appears 
in the anode circuit, which includes the 
primary winding of the intervalve trans- 
former, and is amplified by the second 
valve. | 


Fig. 3. A reflex receiver similar to that of Fsg. 2, but 
a valve detector is employed, and reaction % d 
into the intervalve H.F. coupling. 


In place of the crystal detector we may 
connect a valve detector as in Fig. 3. The 
high frequency oscillations are then led to 
the detector valve, which has a grid con- 
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denser С, and a 2 megohm leak. In this 
circuit a condenser, С,, is connected in series 
with the aeria! circuit, and L, is a variometer. 

To obtain reaction effects a condenser C, 
is connected between the anode of the 
detector valve and the top of the tuned 
circuit C, L,, and a variometer L is con- 
nected in the anode circuit of the detector 
in series with the primary winding of the 
reflex transformer. This receiver operates 
as follows :— 

Incoming oscillations flow in the aerial 
circuit, and pass to the grid through con- 
denser C, and amplified high frequency 
oscillations appear in the anode circuit Ch, 
and C, L.. 
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A stage of low frequency amplification may 
be added to this receiver as shown in Fig. 4, 
where the primary winding of an intervalve 
transformer replaces the telephones, and the 
secondary is connected to valve V}. 

C, is a fixed condenser connected in 

series with the aerial, and may have 
a value of 0:00025 microfarads. 

L, the aerial variometer. 

Ca, the coupling condenser ; 
0:00025 pF. 

Ch, and Ch, are high frequency choke 
coils, and may be Nos. 250 or 300 
plug-in coils for experimental work. 

Ca, a coupling condenser, capacity 0:00025 


capacity 


Fig. 4. 


A reflex receiver provided with a reaction control and giving one stage of H.F. amplification, valoe 


rectificat&on and two stages of L.F. amplification. 


The oscillations. are rectified by the 
detector valve and pass through the primary 
winding of the reflex transformer T,; the 
secondary winding is connected between 
the filament and the grid of valve VI. 

Valve V, then amplifies the low fre- 
quency signal which appears in the 
telephones. 

Condensers C, and C4 are both of such 
capacity that they will pass high frequency 
currents but not low frequency currents. 

The of reaction is controlled by 
altering the inductance of the variometer L,. 


I4, a variometer similar to L,. 

C,, a fixed condenser of about 0-00025 uF 
connected across the variometer. 

Т,, the reflex transformer. 

С, a grid condenser of 0-00025 ЬЕ. 

C,, a reaction condenser about 0-ooo1 ^F, 
but the best value should be found 
experimentally. 

L}, is the reaction variometer. 

C., a by-pass condenser, capacity 0:002 uF. 

Ce, a by-pass condenser, 0:002 uF. 

T,, an intervalve transformer. 

С», a telephone condenser, 0:002 uF. 
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TUNER EFFICIENCY. 


Having viewed with some concern the tendency of the experimenter to incor- 
porate variable condensers in conjunction with plug-in coils in his receiving 
gear as a means of tuning the aerial, the writer recently conducted a series 
of experiments with a view to establishing the efficiency or otherwise of 
various methods of tuning. The results are, in many cases, surprising. 


/ By AsHTON J. CooPER. 


T is a recognised fact that the human 

ear is a very poor piece of mechanism 

for gauging or comparing any degree or 

volume of sound, and in order to illus- 
trate the points at issue properly, a horizontal 
galvanometer was used. This instrument 15, 
as far as I know, one of the most sensitive 
obtainable, is dead beat, and has no mechani- 
callag. The fixed coil is stated by the makers 
to,be wound from the centre to a resistance of 
1,000 ohms with copper wire 0:0049 in. to 
0-005І in. thick (single silk covered), and 
that a deflection of ro deg. on the needle 
should be given by a current of 1/40, oooth of 
an ampere, or 25 micro-amperes, the whole 
scale reading of 40 deg. representing тоо 
micro-amperes. 

The needle is magnetic, and is carried in 
bearings of agate with sapphire points similar 
to the needle of a mariner's compass, and 
before commencing operations the needle 
(which is inside the coil and not projecting, 
the projecting needle being the scale indicator) 
is aligned with the earth's magnetism. 

The tests were carried out in one evening 
on signals emanating from 2LO, which 
station is about ro miles from my aerial, 
and the crystal used was a good specimen 
of Hertzite with resistance wire contact. 
On the evening previous to that on which 
the tests were carried out, signals from 2 LO 
were closely observed as to their consistency 
in strength, and no variation or fluctuation 
was noticeable save for, perhaps, 0:5 deg. 
of modulation caused by the impression of 
speech, music, etc., on the carrier wave. 
The detector crystal was placed in such a 
position that the sensitivity was not altered 
from one end of the evening to the other, 
and a tapped coil tuner was used as a standard 
for comparison throughout. After each test 
the instrument and detector were switched 
to the tapped coil in order to confirm that 


the crystal sensitivity had not altered. This 
is mentioned in order that it might be quite 
clear that the tests were carried out as care- 
fully and under as uniform conditions as 
possible. 

The first test was carried out with a series 
condenser tuner, with a plug-in coil arranged 
as shown in Fig. 2. This is a type of tuner 
which is very much in vogue at the present 
time, and after setting the crystal to 
maximum sensitivity and securing sharp 
tuning the galvanometer deflection was 
recorded as 5 deg. 

The instrument and detector were now 
switched back to the tapped coil, and the 
reading noted after securing maximum 
sharp tuning, but it is not intended to 
disclose this reading until a later stage. The 
reading of the first test was confirmed as 
5 degrees. 

Test No. 2 was a smaller plug-in coil with 
variable condenser in parallel, as illustrated 
in Fig. 2. The galvanometer read 3 degrees. 
The standard reading was checked off and 
the reading again taken on circuit Fig. 2 
as being 3 degrees. 

Test No. 3 was on a tuner arranged as in 
Fig. 3. Here we have a coupled tuner, tuned 
with plug-in coils and variable condensers. 
The closed circuit condenser was, as shown, 
of small value. The galvanometer reading 
was 5:5 degrees with a tight coupling. 

Test No. 4 was with a circuit as shown in 
Fig. 5, which is a coupled circuit with the 
aerial tuning condenser in series with the 
aerial. The deflection was 10 degrees, a 
marked improvement. 

No. 5 test was again with a circuit as is 
shown in Fig. I. In the first test, a 0-001 
variable condenser was used, and this was 
made up from bought parts. Test No. 5, 
however, was with one of the very best 
built up condensers available one in which 
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the vanes were solid with the supports. 
The reading was 9 degrees. This test was 
made in order to check the advantages of 
purchasing best quality condensers, and, 
as will be seen, there is a decided advantage. 


Fig.2. Gives 3? 


Fig. 1. This circuit gave 
deflection. 


5° deflection оп the 
galvanometer. 


The sixth test was on a variometer of one 
of the most efficient types, the windings 
being cotton covered without former, but 
held together by the aid of some form of 
glass hard varnish. A very tight coupling 
exists between the rotor and stator. The cir- 
cuit arrangement was as Fig. 5. The reading 
was 18 degrees. A built-up variometer 
was tested and gave a reading of 14 deg., 
the loss probably being due to the fact that 
the coupling was not so tight and the tuning 
less sharp. 

The seventh test consisted of a series of 


Fig. 3. 55° obtained 


Fiy. 4. This circuit 
Lwith tight coupling. | 


gave 10°. 


trials with condenser in series with the 
aerial lead on the best variometer. 
The results were :— 


0:0003 mfd. variable condenser 3˙5 
о-оо mfd. variable condenser .. 11° 
O:00I1 about 20° scale reading . . 3°5° 


(All moving vanes 1n engagement with the 


fixed vanes.) 
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It will therefore be seen that when a 
variable condenser is used in series with a 
given coil that the maximum efficiency is 
obtained on the higher condenser readings, 
and that the smaller the condenser reading 
the lower the efficiency. It becomes 
apparent that variable condenser tuning is 
for this reason alone hopelessly inefficient as 
compared with other methods, especially on 
the end of the scale. 

Test No. 8 was carried out with two coils 
wound with bare No. 16 and No. 20 wire, 
and mechanically supported by strips of 
ebonite, the coils being made to slide one 
within the other so as to form a sliding 
variometer. The arrangement was as shown 
in Fig. 7. The galvanometer reading’ was 
24deg. This is, to say the least of it, a 


Fig. 5. Gave 18° Fig. 6. Tapped air 
deflection. spaced coil which 
gave 20°. 


this reading 


huge increase in efficiency, 
55 micro- 


representing approximately 
amperes. 

The ninth test was on the tapped coil, the 
readings of which had been taken as the 
standard all the evening (Fig. 6). This 
reading was 20 deg. A four-wire counter- 
poise substituted for the earth lead reduced 
the reading to r9 deg., and a 0-0005 fixed 
condenser placed across the instrument leads 
reduced the reading from 20 deg. to 12:5 deg., 
although the tuning was adjusted. This 
condenser would, if telephones had been 
connected up, constitute the blocking 
condenser often seen on crystal sets, and the 
reason for which has never been apparent to 
the writer. 

The substitution of twisted telephone 
cords for single No. 20 D.C.C. to the instru- 
ment reduced the reading from 20 deg. to 
16 deg. А 0:0003 variable condenser (all in) 
placed in series with the aerial and the earth 
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lead reduced the readings from 20 deg. to 
4 or 5 deg. in each case. 

= This then concluded a very interesting 
series of experiments, from the results of 
which the reader may draw his own con- 
clusions. The outstanding fact is that the 
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Fig. 7. Air spaced coils with variometer gave 24°. 


addition of capacity in any shape or form in 
a tuner results in a certain loss of efficiency 
when dealing with this band of wavelengths. 
These losses would obviously become 
increasingly serious as we get on to high 
frequencies. Apart from a special bare 
wire, or skeleton type of tuner, the tapped 
coil proved the most efficient. One notice- 
able fact might be mentioned in passing, 
and that was that the use of the tapped coil 
in conjunction with valves, but without 
reaction, provided signals perfectly clear and 
as loud as those obtained with a plug-in coil 


The Runbaken Battery Charger. 
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tuner and full reaction on the aerial. 
Another point was that the addition of 
reaction to the tapped coil did not result in 
a gain in strength as would be expected and 
as is generally obtained with plug-in coils ; 
presumably dead-end effects and the lack 
of condenser damping and losses (to be 
otherwise made up for by reaction) was the 
reason for this. One fact is perfectly 
plain, and that is that ten miles from 2LO 
and with two valves (one detector and one 
low frequency) there is no need whatever to 
use reaction for loud speaker effects if a 
reasonably good outdoor aerial is obtainable. 


No new discovery is claimed as a result of 
these experiments. In fact, it has long been 
known that capacity, when working on 
short waves, is an unwanted ingredient in 
the tuner, but I don't think that the matter 
has ever been brought to notice quite so 
forcibly. 


One might expect to sacrifice selectivity 
for efficiency when working with low capacity 
coils in the ordinary way, but it is thought 
that a properly designed tuner minus any 
unwanted capacity, is not an impossible 
matter. In any event, these figures and 
facts are passed to fellow experimenters as 
the basis perhaps, for more extensive 
research and inquiry into tuner efficiency. 


A.C. BATTERY CHARGER. 


Wireless users in districts served by alter- 
nating current are seriously handicapped in 
the matter of accumulator charging. Where 
only one or two batteries are to be charged 
occasionally, there is no justification for the 
installation. of a motor generator set ог 
perhaps even a synchronous rotary rectifier. 
The battery charger shown in the ac- 
companying illustration has recently made 
its appearance on the market and 
operates on the principle of a polarised 
interrupter, while it is of durable construc- 
tion and simple to manipulate. On test it was 
found to run on full rated load for long 
periods with scarcely any sparking at the 
contacts. The battery on charge may be 
connected in any direction and fuse pro- 
tection is provided. 
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A POLARISED BUZZER. 


FOR ENERGISING A WAVEMETER OR OTHER OSCILLATORY CIRCUITS. 


Greater stability, economy in battery power and ease of adjustment are 

obtainable by the use of a polarised buzzer in place of the ordinary buzzer in 

which the armature returns to its normal position by the operation of a spring. 

Practical constructional details of а useful instrument are set forth in this 
article. 


By MAURICE CHILD. 


HE polarised buzzer possesses 
many advantages over the usual 
non-polarised type, the chief of 
which being great stability in 
working, economy in battery power and 


ease of adjust- 
ment. In the or- 
dinary type of 


non-polarised buz- 
zer, the armature 
is caused to return 
to its normal 
position by virtue 
of the elasticity of 
the spring, and it 
is found that the 
springs vary їп 
their tension from 
time to time, thus 
causing consider- 
able irregularity in 
the frequency of 
armature vibra- 
tion. Again, the 
contacts having to 
сату a fairly 
heavy current, 
sparking generally 
occurs, and they 
thus become oxi- 
dised апа the 
buzzer fails to 
operate satisfac- 
torily. All these 
disadvantages are 
largely overcome in the polarised buzzer. 
Firstly the making and breaking of the 
battery circuit is forced by a definite magnetic 
stimulus to the armature and the elasticity 


Fig. 1. 


of the springs have very little effect on the 


note which is produced when once the 
contacts have been adjusted. Again, the 
amount of current necessary to make the 
armature operate satisfactorilv is very small ; 


The complete buzzer. 


(in the instrument about to be described it 
is in the neighbourhood of about r/roth 
ampere using a battery of two or three dry 
cells), therefore, with the provisions made for 
eliminating sparking, there is no likelihood 
of this being the 
cause of unrelia- 
bility. 

The photograph, 
Fig. т, shows the 
complete  instru- . 
ment which in 
this particular case 
has been built up 
by employing 
some of the parts 
of an electric bell 
of the magneto 
type; these will 
no doubt be 
familiar to most 
readers, as they 
are fitted with 
two gongs and are 
used by the Post 
Office in the 
standard tele- 
phone system. The 
original windings 
were removed and 
the bobbins sub- 
sequently wound 
differentially with 
No. 26 D.S.C. cop- 
А per wire. Prior to 
rewinding, the cheeks near the free end of the 
cores were pushed up somewhat and the length 
of the iron core filed down to that of the 
bobbins marked A, Fig. 2. In winding 
differentially the two wires from separate 
bobbins are wound carefully together in 
layers and, in order to keep the winding 
even, a thin wrapping of paper is placed 
between every second layer of wire, thus two 


JULY 2, 1924 


Bi 


. 
he 


lii 


nnn 
ИШИП 


"з= тж 


ҮҮ) 


ПИШЕ 


ШШ ШШШ 


Й 
| 


ш. 
nnnm 
and 
LJUUULJ 


THE WIRELESS WORLD AND RADIO REVIEW 


ШШ 


406 


JULY 2, 1924 


bobbins with two inner ends and two outer 
ends each, together with their iron cores are 
constructed. The back bar (Q) is modified 
somewhat as regards shape at the ends, as 
in the standard instruments these are pro- 
vided at one end with a hole and at the other 
with a slot for fixing to the instrument box ; 
these holes and slots are cut away, leaving 
a plain straight back bar with the uprights 
marked R in Figs. I and 2. 

A base (O) and top (D) of brass }in. 
thick and of the dimensions shown are next 
prepared, together with two ebonite blocks 
{ їп. thick and terminals (T), one of which 
is screwed into a block, the other passing 
through a clearing hole and screwing into 
the brass base. The latter terminal is shown 
on the right-hand side of the photograph, 
that marked T being insulated and attached 
to the stiff copper wire which is shown 
passing across the lower portion of the instru- 
ment and which is mechanically supported 
at the other end by passing it through a 
small hole in the right-hand ebonite block. 
Two rather massive brass collars (G) are 
fixed in holes drilled in the top plate, and 
they are insulated from the latter by ebonite 
bushes (F) and washers in the ordinary 
way. They are locked in position by their 
lock nuts E. Brass screws (K) carrying 
silver tipped contacts and provided with 
lock nuts (J), work in these brass collars, 
and it will be observed on reference to the 
photograph that there are two small screws 
to which stout copper (No. 18 S.W.G.) 
wires are attached and which pass through 
ebonite bushes (W) in the top plate. The 
permanent steel magnet from thé bell 
mechanism is provided with a hole at one 
` end and a screw (ЇЧ) passing through this 
originally attached it to the back bar. In 
the present use of the magnet the undrilled 
end of it is gripped between the back bar 
and the brass base, when the countersunk 
screws (Z) passing through the spacing 
washers P are tightened up. The drilled 
portion of the magnet is fitted with a small 
piece of iron (X) by means of the screw N, 
and this acts as a pole-piece and projects 
through the central opening in the top plate 
and very nearly touches the central screw 
of the armature B. 

Supporting armature pivot bearings are 
made from }in. hexagonal brass and are 
marked C on the diagram. Two No. 6 B.A. 
steel grub screws have one end turned down 
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to form a fairly long taper point which 
engages in a small hole shown in the centre 
of the armature B. The armature is provided 
with a contact spring bent up at each end 
in the form shown, the contacts being of 
silver which are quite easily soldered on to 
the springs before assembly. Two small 
bobbins (shunts) of ebonite (U), must be 
turned up and are wound non-inductively 


with a single layer of No. 40 D.S.C. Eureka 


resistance wire, the ends being brought out 
through two small holes drilled in one of the 


Drilling dimensions and circust adopted. 


Fig. 3. 


checks and available for subsequent con 
nection. Two long No. 6 B.A. brass 
screws (V) pass through the centre of 
these bobbins and fix them to the brass 
base in the positions shown in the photo- 
graph. The diagram of connections is shown 
in Fig. 3. 

А small spiral of No. 36 copper wire 
should be soldered to a tag fixed under the 
armature centre screw, the other end being 
fixed under a small screw (the position of 
this can be seen as a white dot slightly to 
the left of M) in the top plate. This connec- 
tion is important as it ensures the armature 
being in reliable electrical contact with the 
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frame. Pivots themselves are most unsuit- 
able for this purpose. 

The method of adjustment 's as follows. 
Screw down onc of the contacts K until it 
is just touching the armature, which should 
be temporarily held in an equal-distance 
position from the magnet cores. The battery 
should now be connected up and if the 
connections are correct, on completing the 
circuit the armature should be attracted 
towards that core immediately underneath 
the contact screw which has been adjusted. 
Should this not be the case, the battery 
must be reversed. 

The second contact screw must now be 
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brought down until it just touches the spring, 
the previous contact screw having been 
removed. The battery circuit should now 
be completed once again and the armature 
should be attracted to the core immediately 
underneath the contact screw. If this does 
not occur, the connections of one of the 
coils must be reversed. Subsequently both 
contact screws may be adjusted until the 
best note is given by the armature. It is 
of some assistance at first, to place a low 
reading ammeter in series with the battery, 
and adjust the contacts so that the current 
is at a minimum with the greatest steadiness 
of note. 


— 


Correspondence. 


Fine Wire Coils. 


To the Editor of THE WIRELESS WORLD AND 
Rapio REVIEW. 

Srr,— My attention has been drawn to a mis- 
conception of the scope of the fine wire coils I 
described* and I shall be obliged if you will allow 
me to correct it. 

The coils аге not for all-round use but are inerely 
supplementary to the normal commercial type. 
They were investigated, developed and used in the 
reception, by loud speaker, of the nearest B.B.C. 
station, $.e., in circumstances where the ample 
volume of sound available permite а certain 
amount of loss of efficiency ; this margin is made 
use of by broadening resonance with increased 
ohmic resistance. I am still at work trying to 
increase efficiency while maintaining the improved 
definition which I think may now be taken as 
being amply proved. 


London, S. W. 5. 
* Wireless World, April 30th, 1924, p. 132. 


A Variable Grid Leak. 
To the Editor of THE WIRELESS WORLD AND 
RADIO REviEW. 

Srr,—One hears so many grumbles these days 
anent variable grid leaks that I venture to suggest 
that some of your readers may find, in the following 
device, a solution of their troubles. 


J. H. REEVEs. 


It is an arrangement on which I fell back ior 
precision working, and, as far as I can see, it bas 
the real advantage that it can actually be calibrated 
to known values which thereafter remain constant 
for the same position of the pointer. 

An ebonite disc of some 2} to 3 ins. diameter, 
and about }in. thick, has a groove running close 
to its circumference nearly all the way round. 


PENCIL GROOVE 


This groove is lightly rubbed round several times 

with a lead pencil. The centre of the disc works 

on an axis which is mounted in a bearing and allows 

the bottom of the disc to dip into a cup containing 

mercury. The necessary connections are taken 

from the mercury and from one end of the pencilled 
ve. 

The leak is very useful where one utilises a 
standard receiver which does not need to be moved 
about. 

D. Sor arr. 


A USEFUL LOW CAPACITY CONDENSER. 
The spiadle has both a slidmg and rotary movement, by which it is possible to obtain 


very critical capacity values. 


Courtesy : Radio Communication Co. Ltd. 


А coarse adjustment is obtained by merely pulling out the 


knob, whilst extremely fine 
adjustment is obtained bv 
rotating the knob. А fea- 
ture of the device is that it 
may be attached to a panel 
simply by making one hole 
and tightening up the nut 
engaging on the threaded 
stem. 


— І | 
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A NEW LOUD SPEAKER. 


The development of wireless telegraphy and its application to broadcasting 
has turned the attention of a number of engineers to the problem of devising 
efficient loud speakers which will give faithful reproduction of speech 


and music. The instrument 


described here is of German design and 


embodies new principles. 


S this subject of loud speaker 
design is very much to the 
fore at the present time and 
interests everyone associatedTwith 

wireless, the following notes on a recently 
produced loud speaker, operating on a some- 
what novel principle, will be of general 
interest. 

The apparatus here described is constructed 
by the well-known firm of Siemens & Halske, 
and has been developed in Germany by two 
engineers of that company, K. W. Wagner 
and Lüschen. 
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Fig. 1. The crinkled metal strip is the diaphragm of 
the loud speaker set ina magnetic field. 


Nearly every type of loud speaker which 
has been developed and is of practical value 
depends for its operation on some means of 
influencing a diaphragm, the diaphragm 
being controlled either directly or indirectly 
by the received speech currents. In addition 
to having to set the diaphragm vibrating at 
ép sped corresponding to the frequencies 
of the speech currents, there is an expenditure 


of energy in overcoming the inertia of the 
diaphragm and also in moving the mass of 
air which the diaphragm displaces in 
vibrating. 
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Рід. 2. Тһе complete instrument, which is very 


Prof. Schottky, who has made a theoretical 
study of the problem, has proved that to 
obtain maximum efficiency the mass of the 
diaphragm must not exceed that of the air 
moved by it, and that it is preferable for 
the mass of the diaphragm to beless. Hence 
the necessity arises for the diaphragm itself 
to be extremely thin and light. In the 
present loud speaker an arrangement has been 
adopted which resembies the principle of the 
Sykes-Round microphone for instead of the 
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more usual method of influencing a magnetic 
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external appearance of the loud speaker is 


field by means of the speech currents and so shown in Fig. 4, which gives a very good idea 


controlling the 
movement of the 
heavy diaphragm, 
thespeech currents 
are led through 
the diaphragm it- 
self, which is 
placed in 4 
powerful magnetic 
field. In the loud 
speaker illustrated 
here this principle 
has been adopted. 
Between the poles 
of the powerful 
electro-magnet, 
Кы. qug d. 18 
stretched an ex- 
tremely thin 
waved aluminium 
foil“ A, and the 
output connec- 
tions of the wire- 
less receiver ог 
amplifier are 
made to K 1 and 
К 2. А current 
carrying conduc- 
tor placed in the 
magnetic field is 
deflected vertical- 
ly to the direction 
of the magnetic 
field, and conse. 


quently the aluminium™ foil will osculate 
in a vertical direction at the rate of fre- 
quency of the currents passed through it. 
p Fig. 2 shows the method in which the 
aluminium foil is mounted in a frame. 


T9 X er 


— БУ мт. 


Fig. 3. Details of construction of the diaphragm. The upper 
right hand figure ista microphone operating on the same 


principle. 


The [illustration of Fig. 3. 


— — 


neutralising potentials. 


of its compactness, 
and also shows 
the coils of the 
powerful electro- 
magnet which pro- 
vides the magnetic 
field. It is stated 
that this instru- 
ment has been 
demonstrated in 
various parts of 
Germany with 
great success, and 
has made speech 
distinctly audible 
in the open air 
to 50,000 persons. 

The same 
principle has been 
applied by the 
company to the 
production of a 
microphone in 
which the move- 


ments of the 


aluminium strip 
controlled by 
speech vibrations 
acts as a current. 
generator, and 
this, in conjunc- 
tion with an 
amplifier, has 
given such satis- 


factory results that it is suggested that 
all German broadcasting 
employ this instrument in the near future. 
The microphone is shown in the upper right 


stations will 


MICRO CONDENSER. 


A useful adjustable condenser of small 
capacity and dimensions, suitable for many 
purposes in receiver construction, essentially 
for providing feed back and oscillation 
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The opening of the 1,600 metre broad- 
casting station at Chelmsford (5 XX) is 
ex to take place on or.about July 

It is understood et the pre- 
‚ power employed wil be 25 
[ршен К К 


ә 
In a letter to the Secretary of пе 


with a broadcast relay station in the | 


Autumn. 
Lj Ф ә ә 
In addition to Swan relay stations 
are to be erected by the B.B.C. at Hull, 


Nottingham, Stoke-on-Trent and Dundee. 


The Айын» announces that а 
personnel employed in manning na 
wireless and' D.F. stations at home shall 
in future be knawn as the Royal Naval 
Shore Wireless Service. 


Four broadcasting stations are to be 
established in Brazil at Sao Paulo, Bello 
Horizonte, Bahra and Pernambuco. 


Argentine свв bu mow been twice 
received by Mr. W. A. S. Batement, of 
North-West London. А : 

The Leeds-Bradtord Relay Station. 

ТЬе land wires are now complete 
between 3 LO and the studio of the 
Bradford station. 

The station is to open on Tuesday, 
July 8th, at 8 p.m. 


Photographs. 

On Thursday, June roth, M. Belin, the 

well-known French inventor, demonstrated 
his system of wireless photographic trans- 
mission before a number of experts in 
Paris. 
„. The Paris Mati» reproduced several 
of the photographs and expressed con- 
viction that television would soon be an 
accomplished fact. 


Wavelength. | 

On June 24th, the Brussels Broadcasting 
Station reduced its wavelength from 265 
tO 262 metres. 

It is hoped by this slight alteration to 
e^hminate a certain amount of interference 
produced, it ıs thought, by unknown trans- 
inttters working on the former wavelength. 


Two-Way Working with Finland. 

Mr. W. Guthrie Dixon (5 MO), of Row- 
‘lands Gill, near Newcastic-on-Tyne, 
reports that en the 11th June he was in 
‘communication with Finnish INA at 

Turku, the wavelength employed 
165 metres. The Finnish station 
+.traight A. C. supply and his signal strength 
r« reported as consistently good on a 
detector and one stage of low frequency. 


Wireless in Mining Disasters. 
Working under the assumption that a 
таз receiving set could be successfully 
ted at 1,000 feet underground, the 
United Mine Workers of America are 
investigating radio as a means of life 
Saving in mining disasters. 


Committee to Oonsider Broadcasting 


Wavelengths. 

An International Committee has been 
set up to consider the subject е wave- 
l for broadcasting, as many 
districts transmitting on Nove ГЫ from 
300 to $00 metres is rap becoming 
impossible, owing to the interference from 
Morse transmissions. _ 


order probibiting vessels of sil aationaliLiee 
from ашрюуце radio in Turkish waters 
without special permission from the 
Government. 


Low Power Transatlantic Working. 
. 5 the station of Mr. B. L. Stephen- 
son, Manchester, has been Ma by 
Canadian 1 АВ, of Dartmouth, 
Scotia. The British station isis 
power of 8 watts on 200 volts D.C. and the 
RT used was а slightly modified 
tts. 

Stepbenson enquires whether any 
other transmitter has crossed the Atlantic 
with only 200 volts H.T. 


Broadeasting from the French Academy. 
An innovation has been introduced into 

the French Academy in the shape of 

of a microphone by means of which a 

1 by a recently elected member 
. Henri Robert — was broadcast. 


French Amateur Expansion. 

So great has been the growth of ainateur 
radio transmission in France that the stal 
of the administration of P.T.T. has had 
to be considerably eniarged. Three ex- 
perts have been appoinssl to study the 


Victoria Day Will Be A Go-As-You-Please Holiday In Halifax 


IHE EVENING MAIL | 


1 TT ПД] 3 SURPRIS № "IT | 


ec — —uy—ᷣ-— 


question of organising a permanent control 
bureau for amateur work. 


New Spanish Wireless Association. 
The cause of the Spanish amateur is now 
Беше championed by a new organisation, 
the Associacion Radio Espanola, which 
has just been formed in Madrid. 


Wireless and Forest Fires. 
To co with the risk of forest fires in 


in the event of раа 


Oe the night of M Mr. C.W. 
e night of May 31st 
Titherington (5 MU), ot Dorchester, 
received a station signing 4 WR, but 
owing to atmospherics was unable to 
maintain touch and identify the station. 
He will be glad if any reader could give 
the location of 4 WR. 


Poaching. 

The call sign 3 which is owned by 
Mr. Arthur Hobday, of Flint Hou.e, 
Northdown Road, Margate, is being uscd 
illicitly by a transmitter in the West of 
England. 

Infc-mation leading to the detection of 

ifeuder will be welcomed. 


ew U.S.A. Broadcasting 

A plan for the replacement of the 

resent 500 broadc. sting stations in de 

‘ited States by ten powerful statiour, 
was discussed by Mr. Boucheron, a radio 
expert, speaking at a recent mee'ing of the 
Associated Manufacturers of Electrical 
Su » hes. 


Th is Ye ar 


POINCARE SAYS BE Biggest COUNT HAS NOT Dothouvie NGLISI DIO EXPERT | 
WILL NOW TAKE L7—.7.——- NER TO QUA ILE ^ | er LISH 
A COMPLETE REST 22222722: DATE OF АТ ра DO * TALKED TO HIS ENGLISH 
dur fpa F5-3—:-] anf ce AE FRIENDS FROM HALIFAX 
— — -I rr { . - 
| 272725222 SS The | 
| 
= 
: | v 6255 
А rousing welcom« awaited Mr. Gerald b — 
- * — — 82 - - — 
Marcuse, Secretary of the Transmatter | - 
. ` J : | : 
and Relay Section of the Radio Soctet * | 
of Great Britain, on his recent arrival in Canada. "ESAE 


The above culling indicat 8 the 


to (he event in Haliſaæ. 


importance attached 
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ciation of Affiliated Societies held on Sunday, June 22nd. 


| [Photo : Barratts. 
Operations over a wide stretch of country were carried out at a Field Day of the Western Metropolitan Asse- 


Transmitters and receivers were 


at Gerrard's Cross, Batchworth Heath and Stanmore, and some successful short-wave work was accomplished. 


Such a scheme would be justified on the 
&rounds of efüciency and economy and 
each station would cover a zone of about 
500 miles, The upkeep of these stations 
would be provided for by a foundation 
fund to which tbe radio industry would 
contribute. 


Australian Wireless News to Ships at Sea. 

Much bas been done in the carrying out 
of a press news service from Australia to 
ships at sea and further developments are 


stated the Amalgamated - 


in progress, 

Wireless (Australasia), Ltd., recently, in 
reply, to the criticisms of Vice-Admiral 
Sir Frederick Field. 

Early last year the Company com- 
men the publication of a daily news- 
paper on board ships and special arrange- 
ments were made with the leading press 
agencies and newspapers in Australia, 
Great Britain and Canada, for the receipt 
and transmission of news. 

This news is transmitted every night 
across the Pacific to ships at sea from the 
wirelessstations at Pennant Hills, Sydney; 
Awanui, New Zealand ; Suva, Fiji; 
Estevan, Vancouver Island. 


A French Colonial Station. 

A new radio station is to be erected in 
Noumea (French New Caledonia) which 
will be used for direct relay work from 
France to Tahiti. At present Noumea 
is receiving wireless messages through the 
large station at Saigon. 


Our photo shows the party at Stanmore. 


Removal. 

Messrs. The Watmel Wireless Company 
state that owing to increased business it 
has been nec for them to remove to 
larger premises situated at 3324 Goswell 
Road, London, E.C.1. Telephone : Clerk- 
enwell 7990. 


Fluxite for Case Hardening. 

We have received a pamphlet from 
Messrs. Fluxite, Ltd., manufacturers of the 
well-known soldering paste, explaining 
how Fluxite can be employed for case 
hardening. The pamphlet is obtainable 
from the Company at Simplex Works, 
Bevington Street, Bermondsey, S.E. 


Change of Address. 
Mr. P. H. Dorte (6 CV) has moved t6 
Lynwood, Oatlands Park, Weybridge. 


T. 

Through an unfortunate mistake prices 
of two models of the Marconiphone Range 
were wrongly given in the Marconiphone 
advertisement which appeared on page 
xii of last week’s issue. 

The price of the Marconiphone Baby 
Crystal Receiver is 27s. 6d., not 258. 6d., 
and of the Marconiphone V3 De Luxe 
£80, not (50. 


Wanted Reports. 

Reports on the quality of his trans- 
miss ions are welcomed by Mr. C. S. Frowd 
(2 F8), of Ranamere, Knebworth Road, 
Bexhill-ou-Sea. 


Transmissions take place on between 
150 and 200 metres and a power of 10 
watts is employed. 


U.S. Democratic Convention Broadcast 

The proceedings of the United State: 
Democratic Convention for the purpose 
of nominating presidential and vice- 
үн candidates, which opened in 

ew York on Tuesday, June 24th, were 
broadcast at various times by fifteen 
wireless stations, including 

The Radio Corporation of America 
would be glad to receive any interesting 
observations from British listeners who 
were able to receive any of the trans- 
missions. 

If reports are sent to the Secretary o. 
the Radio Society of Great Britaln, 53 
Victoria Street, S.W.r, they wil be 
forwarded to America. 


British Wireless in India. 

In the House of Commons on June 24th, 
Mr. Hartshorn, asked by Mr. Hannou 
(Moselev U.) whether һе was aware that 
the service of Britisb official wireless news 
in India had now ceased owing to tbe 
superiority of French and German installa- 
tions, and whether steps were being taken 
to re-establish the British wireless service, 
replied that he understood that adverse 
atmospheric conditions were res die 
for difficulty in reception of British official 
wireless messages. He stated that 
although German and French Radio 
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SHORT WAVE TRANSMISSIONS FROM EIFFEL TOWER. 


The series of experimental transmissions from the Eiffel Tower 
is being continued during July under similar conditions to those 


outlined in our issue of June llth. 


Teste will take place as follows :— 


Monday Tuesday Friday . Saturday Wavelength 
7 1 4 5 115 metres 
14 8 11 12 | 76 „, 
14 15 18 19 50 „ 
28 22 25 26 25 „, 
29 . 
Time (G.M.T.) Identification Signal. 
From—0500 to 0510 fffff 
0515 to 0525 hhhhh 
0530 to 0540 fffff 
0545 to 0600 hhhhh 
1500 to 1515 fffff 
1520 to 1535 hhhhh 
2100 to 2115 fffff 
2120 to 2135 hhhhh 
As hitherto, reporte should be forwarded to Chef du Centre Radio- 


télégrfphique de Paris, poste de la Tour Eiffel. 


stations were superior to any British 
stations at the moment the trouble would 
be remedied with the opening of the new 
Government station at Rugby. 


The A.B.C. of by H. A. 
Bo 


Wireless Television 
. (London: Taunton Bros., 


89 tesbury Avenue, W.1. 33 pages. 
Price, 9d. net.). 


The equipment at 5 SZ, the station of Mr. J. W. Riddiough at 


Graham & Co., to whom the Society are 
indebted for the loan of Amplion 


apparatus. 
e bi-monthly meeting on June roth 
consisted of a short talk by Mr. Harrison 
N. Orme, of Messrs. '' Hightensite," on 
the subject of Ebonite.” 

The lecturer dealt very fully with the 
processes necessary for the conversion 
of rubber in the raw state to the finished 
product known in the trade 'as '' hard 


94 NY > 


Baildon, Yorks, which has now been dismantled owing to the owner's 

removal to Morecambe, Lancs. 5 SZ will not long remain silent, 

however, and hopes to commence testing from his new address ina 
fortnight’s time. 


Lewisham and Oatford Radio Society.“ 
On June 12th the Society gave a wireless 
demonstration to the guests of the East 
Lewisham Conservative Association at a 
garden fete, held at Bromley Road. 
The success of the demonstration was 
largely due to the kindness of Messrs. A. 


rubber," but better recognised by the 
wireless amateur as ebonite. 

The Society is open to receive applica- 
tions for membership and intending 
members should apply for particulars to 
the Hon. Sec., Chas. E. T , 6a 
Ringstead Road, Catford, S. g 


Asst. 
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LM Dr E „ 
The Society held its third annual 
general merung on June sth. The Hon. 
etary, in annual report, stated 
the year had been a successful one. 
Геос ауе lectures had been delivered 


officers, stated he wished to place on record 
the yeoman service done to the Society 
by the re-elected Secretary, Mr. A. J. 

yland, and also by the retiring Treasurer, 
Mr. H. W. Parker. 

It should be noted that it is the new 
Committee's intention to hold weekly 
ше з 3 the coming кш r 
months, an excellent programme having 

All local enthusiasts 
of member- 
ship can be obtained on application to the 
Hon. Sec., A. J. Myland, 219 Hanworth 


Newoastie-on-Tyne Radio Society.” 

On Monday, June 16th, “ Electricity 
and Magnetism " was the title of a lecture 
given by Mr. R. Torry. The lecturer had 
evidently taken considerable care in the 
preparation of his demonstrations, which 
were олу "н к шат апа 
appreciation by resent. . 
NEUE E p the 

evening meeting ughou e 

кйм; and it is hoped that a number of 
members will take advantage of this. 

Hon. Sec. Colin Bain, sr Grainger 
Street, Newcastle-on-Tyne. 


West Bromwich Society 


On Friday, June 2oth, an interesting 
loud 17 test was conducted by the 
on. Secretary. A e number 
of loud speakers were brought by the 
members for comparative tests and a 
highly instructive evening was spent in 
discussing the merits of the various types. 
Wireless enthusiasts in tbe West Brom- 
wich district are invited to write for 
iculars of membership to H. C. 
chardson, Asst. Hon. Sec., 57 Birming- 
bam Road, West Bromwich. 


The Birmingham Wirelem Club. 

An informa! meeting was held on Friday, 
June 13th, when several members of the 
Technical Committee overhauled the 
Club's aerial, which, owing to its awkward 
position, has not been touched for several 


ears. 
d A portable set was afterwards tested 
on the aerial and it was noticed tbat 
results had somewhat improved. 

Hon. Sec., H. G. Jennings, 133 Lady- 
wood Road, Birmingham. 


The Clapham Park Wireless and Scientific 


The secend session of this Society ended 
on Wednesday, June 18th. A full pro- 
gramme of lectures on various wireless and 
general scientific subjects has been enjoyed 
during the winter and spring months, 
and the Society has had no small measure 
of success in its second year. 

With the advent of Summer the enthu- 
siasm for indoor meetings slackens off 
very noticeably, and it was decided that 
the best policy to adopt was to close 
down until the Autumn. The Society 
will therefore recommence meetings on the 
first Wednesday in October, when it is 
boped all members and intending members 
will be present. Meanwhile enquiries 
should addressed to the Hon. Sec., 
Н. C. Exell, 41 Cautley Avenue, S.W.4. 
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` 1. All questions ате answered through the post. 


А selection of those of general interest 


is published. 2. Not more than four questions may be sent in at any one time. 3. Every 
question should be accompanied by a postal order for 1|-, or 3/6 for four questions, and by a 
coupon taken from the current issue. 4. A free coupon appears in the first issue of each 
month, and tf this is sent in together with. coupons from the three previous issues, the 


" F.R." (Bristol) asks for a circuit diagram 

of a Reinartz short wave receiver with one 
atage of L.F. amplification. 
Ibs circuit is given in Fig. 1. A radid-frequency 
choke coil is connected in series with the primary 
winding of the intervalve transformer to prevent 
leakage to earth of H.F. currents by way of the 
self-capacity of the transformer windi and 
H.T. battery. ` 


Fig. 1. A Reinartz receiver 


* F.R." (Bristol). 
with one stage of L.F. amplification 


“ A.W.” (Macclesfield) asks what adjustments 
to make in order to eliminate backlash ’’ 
from the reaction coupling of his receiver. 


When oscillations start and stop abruptly, and 
when the coupling required to start oscillations is 
greater than the coupling at which oscillations 


mg UT 2.7: reader is entitled to have one question answered free of charge. 


cease, it will generally be found that the reaction 
coil is too large, or the grid leak has too low & 
value for the particular capacity of grid condenser 
in use. In general it is best to use a reaction оой 
having а natural waveléngth slightly lower than 
the lowest wavelength which it is required to 
receive, With a grid leak variable between 1 and 5 
megohms, you should have no difficulty in 
obtaining the exact value corresponding with the 


characteristics of the valve and the capacity of the 


grid condenser, which will enable oseoillations to 
start and stop smoothly. 


" W.T.” (Bradford) asks what is the usual 
method of connecting intervalve transformers. 

The majority of makes operate best when the 
I.P. terminal is connected to the anode of the 
preceding valve, and O.P. to +H.T., and when 
O.S. is connected to the grid of the succeeding 
valve and I.S. to —L.T. However, it is always 
best to find the correct connections by trial. The 
secondary winding should be connected perman- 
ently in the manner indicated above, and the 
effect should then be tried of reversing the primary 
winding. | . 


A. R. T.“ (London, W.C.1) asks if it would be 
possible efficiently to extend the range of a 
variometer by connecting a fixed condenser 
in parallel with the windings. 

This method is quite practicable, provided that 
the capacity necessary to reach the wavelength 


required does not exceed 0:0005 uF. A much 


better method of inoreasing the wavelength would 
be to connect & load coil in series with the vario- 
meter. 


" T.C." (Liver pool) submits diagrams of 
several proposed aerial systems, and asks 
which arrangement will give the best results. 

We do not recommend the use of a “Т” type 
aerial in your particular case, as the distribution 
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of surrounding objecta is not symmetrioal about the 
centre of the aerial. The electrical midpoint of 
the aerial would not, therefore, coincide with the 
geometrical mid-point, and you would have great 
difficulty in determining the correct position for 
the lead-in wire. We recommend that you use 
an inverted “ L type aerial and take the lead-in 
from a point several feet from the house end of the 
aerial, in order that the lead-in may not have to 
be bent back over the roof of the house. It is 
important that the insulafors at the house end of 
the aerial should be placed immediately after the 
points from which the down leads are taken. 
These leads should be spaced as far as possible 
from the side of the building. 


Fig. 2. 


„G. G. (Northwich). 
; plug-in coils and condensers. 


J. H. T.“ (Birmingham) has been experi- 
menting with smoothing choke coils and 
condensers in the H.T. leads to his transmitter, 
and finds that in all cases the terminal voltage 
at the transmitter is reduced. 

There can be little doubt that the condensers 
which you are using are not designed for high 
voltage work, and are leaking badly. Condensers 
in which the dielectric consists of waxed paper are 
of little use for this purpose, and mica condensers 
of good quality should always be used when the 
voltage exceeds, say, 500 volts. 


" E.N.C." (London, S.E.19) asks how to con- 
struct a coupling transformer for use between 
the detector valve and the H.F. amplifier in a 
supersonic heterodyne receiver. 

The transformer may consist of two multilayer 
coils of equal size tightly coupled together. It is 
not neceesary to tune the windings by means of 
variable condensers. If you use two Igranic 
No. 1,500 coils, the natural wavelength of the 
transformer will be in the neighbourhood of 6,000 
metres. 


" E.S.W." (Richmond) asks questions re- 
garding the coupling of L.F. amplifying 
valves. 
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As you intend to use not lees than three valves, 
it is probable that less distortion will take place if 
the resistance capacity or choke method of coupling 
is employed. The latter method of coupling has 
the advantage that the Н.Т. voltage required is 
considerably less than that required with resistance 
capacity coupling. On the other hand, the iron 
used in the construction of choke coils must be 
of very high quality, in order to reduce the dis- 
tortion саца] by hysteresis losses, etc. The 
considerations involved in the choice of a suitable 
method of L.F. coupling were fully dealt with in an 
article entitled Resistance, Choke, or Trans. 
former Low Frequency Coupling," in the issues of 
February 6th and 13th. 
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A selective three-valve receiver tuned throughout by 


G. G. (Northwich) asks for a diagram of a 
selective three valve receiver, in which the 
tuning is carried out by means of plug-in coils 
and variable condensers. 

The diagram is given in Fig. 2. It will be seen 
that transtormer coupling is employed between the 
H.F. and detector valves, the primary and secondary 
windings consisting of plug-in coils, each tuned by 
means of а 0:0002 uF condenser. Separate Н.Т. 
tappings are provided for each valve, and the grid 
potential of the H.F. valve is controlled by means 
of a potentiometer. With this receiver a high 
degree of selectivity will be obtained if the coupling 
between the tuning coils is kept as loose as possible, 
and if the A.T.C. is connected in series on short 
wavelengths. 


" 4.Z." (Bognor) asks questions about the 
resistances used in the anode circuits of a 
resistance coupled L.F. amplifier 

Wedo not think that the type of carbon resistance 
to which you refer would function satisfactorily 
when passing a current of 12 milliamperes. Even 
if the resistance did not actually break down, the 
heating of the carbon resistance element would 
seriously affect its effective resistance. We think 
you would be well advised to use the wire wound 
resistances referred to in your letter. 


^ 
acm 


V. Contributors to this section are requested to limit the number of calls 
sent in to those heard in the previous three weeks, these being of 
greater interest and value to transmitters than earlier records. The 
repetition of the same call sign in consecutive lists is not recom- 
mended. Contributors will also assist by kindly arranging reports in 
alphabetical order. Full address (not for publication) should be given 
to enable correspondence to be forwarded. 
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Broadcasting. 


REGULAR PROGRAMMES ARE BROADCAST FROM THE 
FOLLOWING EUROPEAN STATIONS :— 


GREAT BRITAIN. 

ABERDEEN, 2 BD, 495 metres; BIRMINGHAM БІТ, 475 
metres; GLASGOW 68C, 420 metres; NEWCASTLE 6 NO, 
oo metres; BOURNEMOUTH 6 ВМ, 385 metres; MANCHESTER 
22Ү, 375 metres; LONDON 2 LO, 365 metres; CARDIFF 5 WA, 
5r metres; LIVERPOOL 6 LV. HUE metres; PLYMOUTH 

PY (Relav), 335 metres; EDINB H 2 EH (Relay), 325 
metres; SHEFFIELD (Relay), 303 metres. Tuesdays, Thursdays 
and Fridays, 1 p.m. to 2 p.m. (2LO only). Regular daily pro- 
rammes, 3 to 7.30 p.m., 8 to 11.30 p.m. Sundays, 3 to 5 p.m., 
30 to 10.30 p.m. 
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. FRANCE. 

PARIS (Eiffel Tower), FL, 2,600 metres. 7.40 a.m. Weather 
Forecasts, 11.0 a.m. (Sunday) ; тоду аш. Cotton Prices ; 12 оа 
Market Report; 12.15 to 12.30 ( eekdays), Time Signal 
Weather Forecast; 3.40 p.m., Financial rts ; * " 
Bourse Closing Prices ; 6.15 p.m., Concert; 8.0 p.m., Weather 
Report; 9.0 p.m. (Wednesday and Sunday), Concert; 10.10 pm, 
мет (^ Radio *), SFR, Cotton 

Paris), 1,780 metres. 12.30 p. m., 
Prices, News; 12.45 p. m., Concert: 1.30 p. m., Exchange Prices: 
4.30 p. m., Fiuancial Report; 5.0 p. m., Concert; 8.30 p. m., News 
ans Concert. ) 
ARIS (Ecole Superieure de Postes et Telegraphes), 450 metres. 
is p.m. (Wednesday), Talk on History; 8.0 pa (Tuesday), 
agn Lesson; 8.30 p.m., Concert; 9.0 p.m., yed Concert 
or Plav. 


PARIS (Station du Petit Parisien), 340 metres. 8.30 p.m., Tests 


BELGIUM. 
BRUSSELS, BAV, 1,100 metres. At 2 p.m. and 6.50 p.m, 
Meteorological Forecast. 
BRUSSELS ( Radio Xiectrique ") 265 metres. Daily, $ p.m. 
to 6 p.m., Concert ; 8 p.m. to B.15 p.m., General Talk; 8.15 p.m. 
to 10 p.m., Concert. 


HOLLAND, 
THE HAGUE, POGG, 1,070 metres. 4 to 6 p.m. (Sunday), 9.40 
to 11.40 DA UR RE and Thursday), Concerts. 
THE a (Heussen Laboratory)  POUU, 1,050 metres. 
10.40 to 11.40 a.m. (Sunday), Concert ; 9.40 to 10.40 p.m., Concert ; 
8.45 tog Boum Sad oncert. 
THE G (Velthuisen), POKE, 1,050 metres, 9.40 to 


10.40 p.m. (Friday), Concert. 
| шека, 1,030 metres. 9.10 to 11.10 (Sunday), Concert 
and News. 
IJMUIDEN (Middelraad), POMM, 1,050 metres. Saturday, 
g.10 to 10.40 p.m., Concert. 
AMSTERDAM, PA, 1,050 metres (Irregular), 8.40 to 10.10 


AM (Vas Dias), PCFF, 2.000 metres, 9 am. and 
5 p.m., Share Market Report, Exchange Rates and News. 


DENMARK. 
WLYNGBY, ОХЕ, 2,400 metres. 8.30 to 9.45 p.m. (weekdays), 
8 to g (Sunday), Concert. 


STOCKHOLM (Telegrafverket), 440 metres. Monday. 
Wednesday and Saturday, 7 to o p.m. Sunday, 11 to 12 a.m. 
STOCKHOLM ( 470 metres, esday and 


) 
Thursdav, 7 to g p.m. Sunday, 6 to 8 p.m. 
URG (Nya Varvet), 700 metres. Wednesday, 7 to 8 p.m. 
BODEN, 2,500 metres. б.о to 7.0 p.m., Concert.) 


BERLIN (Koenigswusterhausen) LP, 2,370 metres (Sunday), 
10.40 a.m. to 11.45 a.m., Orchestral Concert. 4,000 metres, 
7 to 8 a.m., Music and Speech; 12.30 to 1.30 p.m. Music and 
Speech; 5.0 to 5.30 p.m., News. а 

EBERSWALDE 2,930 metres. Daily 1 to 2 p.m. Address and 
Concert; 6 to 7.30 p.m., Address and Concert; Thursday and 
Saturdav, 7.20 p.m., Concert. 

(Vox Haus), 430 metres. ir a.m., Stock Exchange; 
1.55 p.m., Time Signals; 5.40 to 7 p.m., Concert; 7, to 8 p.m. 
(Sundav), Concert. | 

BRESLAU, 415 metres. 
| HAMBURG, 392 metres. 

STUTTGART, 437 metres. 

KONIGSBERG, 460 metres. . 

FRANKFURT AM MAIN, 467 metres. 7.30 to ro p.m. Tests, 
Gramophone records. 

LEIPZIG (Mitteldeutsche Rundfunk A.G.), 452 metres. 

MUNCHEN (Die Deutsche Stunde in Bayern), 485 metres. 

AUSTRIA.“ 
_ VIENNA (Radio-Hekaphon), 600 metres” 
CZECHO-SLOVAKIA. 

PRAGUE, PRG, 1,800 metres. 8 a.m., r27a.m. and 4 p.m., 
Meteorological Bulletin and News; 4,500 metres, ro a.m., $ p.m.. 
and ro p.in., Concert. 

KBELY (near Prague), 1,150 metres. 7.15 p.m. and то p.m., 
Concert and News. 


SWITZERLAND. 
GENEVA, 1,100 metres (Weekdays). At 3.15 and 8 p.m. 
Concert or Lecture. 
LAUSANNE, HB2, 780 metres. Daily, 9.15 p.m., Concert 
and Address. 


SPAIN. 

MADRID, PTT, 400 to 700 metres. 6 to 8 p.m., Tests. 

MADRID (Radio Iberica), 392 metres. Daily (except Thursdays 
ae Sundays), 7 to 9 p.m. Thursdays and Sundays, ro to 12 p.m, 

ncerts. : 

MADRID, 1,800 metres. Irregular. = 

CARTAGENA, EBX, 1,200 metres, 12.0 to 12.30 p.m., 3.0 to 
5.30 p.m., Lectures and Concerts. 


ITALY. 
ROME, ICD, 3,200 metres. Weekdays, 12 a.m. 1,800 metres, 
4 p.m. and 8.30 p.m., Tests, Gramophene Records. 
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tHe THERMIONIC VALVE 


and) its Development in 
RADIO TELEGRAPHY AND TELEPHONY 


THERMIONIC TUBES 


RADIO TELEGRAPHY AND TELEPHONY 


(Postage 9d.) 


This revised and enlarged edition of Mr. 
Scott-Taggart’s work is the best and 
most complete book which this well- 
known author has given the public, and 
deals thoroughly with the valve in all its 
working phases. We recommend this 
volume to the experimenter who, we are 
sure, will Gnd it in every way satisfactory. 


CHAPTER HEADINGS. 


' Two-Electrode Valves and the Theory 


of the  Thermionic Currents — The 
Three - Electrode Vacuum Tube — The 
Vacuum Tube as a Detector — The 
Vacuum Tube as an Amplifier — 
Retroactive or Regenerative Amplifica- 
tion—Multi-Stage High-Frequency Ampli- 
fiers-—Multi-Stage Low-Frequency Ampli- 
fiers—Combined High and Low Frequency 
Amplifiers—Multi-Stage Retroactive Re- 
ceiving Circuits—The Reception of Con- 
tinuous. Waves—Transmission of Con- 
tinuous Waves with Vacuum Tubes— 
Vacuum Tube Oscillators, Wavemetres, 
Capacity Metres, and other Measuring 
Instruments—The Vacuum Tube іп 
Wireless Telephony—-The Dynatron— 
Miscellaneous Vacuum Tube Devices— 
Recent Developments—New Invention 
for Selective Reception. 


by by 
J. Scott-Taggart, F. Inst. P., A. M. I. E. E. J. A. Fleming, M. A., D. Sc., F. R. S. 
470 pages 388 Diagrams 438 pages 280 Diagrams 
Price 15/- nett Price 15/- nett 


(Postage 9d.) 


Professor Fleming needs no introduction. 
His reputation is world-wide and this new 
edition of his work brings the first edition 
right up to date. A tremendous amount 
of new information has been incorporated 
which makes it a much more bulky volume 
and decidedly more exhaustive than 
preViously. veryone taking a serious 
interest in wireless would be well advised 
to include this in his library as it is 
dificult to over-estimate its value and 
importance to keen experimenters. 


CHAPTER HEADINGS. 


SCIENTIFIC PRINCIPLES, Types of 
Electric Waves, Origin of Electrons 
Emitted from Hot Metals. — THE 
FLEMING RECTIFYING VALVE, 
Various Types, Modes of Use and 
Application. — THREE AND FOUR 
ELEGTRODE VALVES, Their Evolution, 
Mode of Operation and  Use.—THE 
THEORY OF THE THREE - ELEC 
TRODE VALVE. — THERMIONIC 
VALVE CONSTRUCTION: The Problem 
of Valve Manufacture and Details ot 
Construction. — THE THERMIONIC 
VALVE AS A GENERATOR OF 
OSCILLATIONS. — THERMIONIC 
VALVES AS AMPLIFIERS AND DE- 
TECTORS.—THERMIONIC VALVE 
TESTING.—FLEMING REPEATERS 
AND RELAYS, Its Problems and Require- 
ments.—THERMIONIC VALVE PLANT, 
Advantages of Continuous Wave as 
against, Spark Systems. 
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12-18 Henrietta Street, Strand, London, W. C. 2 


| 


| 


8 


| 


| 


| 


——— — áá— — —— MÀ Ó—ÀÓ HM á —— = 


a 
E. ži 
Jury 2, 1924 
* ME ~~ 
! te 2 
RS 
Se = 
| BIN WT. 
» 
|j №." 
|| | | | : b 
ч | 
b f 
Bn 


& Ё. 


HE degree of perfection attainable i in your broad- transformation can only Ne. 
cast reception is entirely proportionable to the long experience and accurate workmanship. 
extent to which you can annihilate distortion. а ду у=, twenty- T Aet jos. me 

1 - B - - of co nce nitrates >ff 
No matter what type of receiving circuit you are the RA. Зао h. dema adele y» Tall 


using, the process of transformation must gi larantee ап : Кж ег 
accurate magnification of every detail. Ihe slightest world as the British Standa ard ` гап uA 


e НЕЧА. 7 -. 
deviation from this standard produces distortion and Standard bas always been SW илем m 


poverty of reproduction. - ‘ Base your annihilation. | distortion effects « 
cx XK RA Transformer and make s of successful 
The skill to produce the perfect veniae. of E га reception. Р WE 


' "M M * К i 
WRITE FOR 50 PAGE CATALOGUE Www. FREE O варов, m 


ы 4 
I — p 
| 


ADIO INSTRUMENTS LT 
z * | 
R an TN 11 | 
Managing Director : J. JOSEPH, M. l. E. E. 

Chief Designer: W. A. APPLETON, M.B.E.. Ni. i. R. E. (late 80 0 Tecbaieel Кесме 99 er). 


ORKS, 'OFFICES AND E SHOWROO 


12 Hyde Street, New Oxford Street, V W. 


Telephone : 178 6214-6215-6216. у › Telegrams : "Im tradi L Londe 
PROVINCIAL DEPOTS: _ Ut 

Manchester: 19. H opwood Avenue. Dundee :- Caird Hall, Dock Street, Dublin: 3 ime 2 d) 

Leeds : Trinity House, Commercial Street. — — Brussels : : Trent Livres & Zwaab, 24 Rue " 18 Mh P M 

Birmingham : Britannia Works, Gt. CN |. Malines. Be 

Glasgow: 47 Waterloo Street. (S treet. 


КҮ" 


2 Ре С AY 


@ arx OR 


Ds T - Ra 
pit — f- 
4 „7 « 9 = "Óà — 


A 
=. 


л " =. * ыз 7 Y d | 
; ok — bu. DW 
„ 396 Broadway. 1 few 


THE 


WIRELESS 
WORLD 


AND 
RADIO REVIEW 


PRICE 4? MES 


DESIGNS FOR 
CRYSTAL RECEIVER 


LONG RANGE SET 


| No. 256 [vtov] 


AND 
FOUR-ELECTRODE VALVE RECEIVER 


— —ũ—3—— — M Uo жс A з M — ш. 


THE WIRELESS WORLD AND RADIO REVIEW Jury 9, 1924 


amateur 


і 


| 
| 


Hi 


| 
i 
| 


75 
| 
| 
i 


MARCONI SCIENTIFIC 
INSTRUMENT Co. Ltd. 


London Showrooms: 


001 mid. 40 DEAN ST., SOHO, LONDON, W.1, DOUBLE ANODE 


s 


PRICE - 25/- - POST ORDERS: CONDENSER 
0005  - 22/6 Works—70 DUDDEN HILL LANE, Each section 00025 
00025 i 20/- WILLESDEN, N,W.190, PRICE 42/6 30/. 
'0001 - 17/6 Phone—Showrooms (qu te Gerrard 7745. May be 1 
Mownted 10/- extra in each case. Phone— Works (0 5 Wieden 2617/8. '0005, "90025, "000125. 


— —— —— — -a — — — а 


In addition to remarkable amplifying properties, the M VERS has a distinct appeal to every advanced experimenter 
us apparatus possessing desirable distinctions. - 

The limiting action of the four-pin method, involving the bunching in the valve-stem of- {һе electrode leads, is 
demonstrated by the MYERS. Comparison of results proves the great increase of signal strength and greater 
sensitivity to control which is possessed by the MVERS— mainly the result of the construction which'situates the 
electrical contacts at the extremities of either end. This design liberates the MYERS of all inter-electrode 
capacity conspicuous in ordipary valves with four-pin mounting and bunched leads. 

Freedom from this paralysing capacity produces a valve whose performance calls for the enthusiastic appreciation 
of experimenters, the experitnents of whom make insistent demand for valves which predominate. 

Those who are of the opinion that all valves vary but little in their performance should try the MYERS—its 


superiority is an amazing experience in store. 
AGENTS. If you are not yet acqu@inted with the remarkable results of the 
2 The Dull MYÉRS get them gr your dealer to-day. ]f he сапдо supply, — to 
London : nearest agent or supplied st free {гош the le ist tors 
Emitter Valve Co., 8 е * * N : 
Pelham Street, Sout 


Kensington, S.W.7. 
Phone: Kensington 
3331. 
Manchester : R. Davies & 
Bons, Victoria Bolt and | 
Nut Works, Bilberry 


Street, Manchester. 


Newcastle : Gordon Bailey 


& Co., Consett Cham- E 
bers, Pilgrim Street, | X 
Newcastle. Universal, 12/6 : 
Liverpool: Aper Electri- [ | 4 Volts ^5 amp. | 
cal Bupply Co., 59 Dry Battery,2T/- : 
е ds treet, Liver- 2 volts :25 amp. 
конь Plate vol 2: PRACTICALLY UNBREAKABL 
Glasgow: Milligan's Wire- | volts—300 volts. : = 
less Co., 23-25 Renfrew 1—— — — Р ак г 
Street, Glasgow. Sole Distributors : Ihe MYERS is equally 
Yorkshire : H. Wadsworth | „ 
14. " k whatever stage it may 
pollers, Standard Build- Cunningham & Morrison employed. Experiment- 
е S9 ers whose research work 
Southern Counties 49 Warwick Rd., Earl's Court, London, S. W.5 demands apparatus of 
D.ED.A, 4 Tennis scientific design confine " 
Road, Hove. Telephone Kensington 7235. their choice of valves, to 
RS. | 
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EXPERIMENTS WITH MOBILE SETS 


ITH the prospect of summer weather, many experimenters are giving attention 

to the design of receiving sets specially intended for use out of doors. Practically 

no difficulty is encountered when reception on an improvised aerial is attempted 

and the amateur only too often finds that the results obtainable on a hurriedly 

erected aerial out of doors are very much better than those he obtains from his aerial at home, 

and particularly is this the case where the permanent aerial is surrounded by buildings and 

dozens of other aerials. In most cases it is remarkable how much reception is improved 

when one takes the receiving set away into the country and remote from the usual causes 
of interference and absorption. 

Having so easily obtained good reception with a fixed station out of doors, the next 
step is probably to attempt reception by means of a mobile station, such as might be 
carried in a motor car or side car. We think that most experimenters will be 
surprised with the results obtainable with a wireless receiving set carried in a car on the road 
and utilising only a small aerial. Some tests which we made last week revealed that a straight 
aerial from the bonnet of the car to the hood gave much better reception than a frame. 
When using an aerial of this sort carried by small pieces of ebonite to insulate it from the 
metal work of the bonnet and the wind screen and with the lead-in taken from the 
mid-point, it was found that the London station could be received very strongly 
on three pairs of telephones, some thirty miles north on the Great North Road using a 
receiver consisting of an H.F. amplifying valve, a detector valve and note magnifier. 

Travelling receiving stations of this sort permits of easy investigation of the so-called 
blind spots and during this particular test it was found that no appreciable weakening of 
signals occurred in any area and that only when passing under a low railway bridge did signal 
strength fluctuate. When passing down among avenues of tall trees laden with moisture, 
there was an almost inappreciable drop in signal strength and when travelling along tramway 
tracks beneath overheated trolley wires the 2 LO transmission came in as strongly as it 
did in the open country. 

The outstanding conclusion for a simple test of this sort is that signal strength may be 
weakened by screening in the immediate neighbourhood of the aerial, but as to the existence 
of areas in which wireless reception is unsatisfactory there was no evidence. 

When building a receiver for mobile purposes it is essential that all the control levers, 
and particularly that operating the reaction coupling, shall remain rigidly in position wherever 
they may be set and for this reason a receiver was employed that did not make use of plug-in 
coils for variable coupling because it was thought that owing to the weight of these coils some 
movement could not be avoided. Tapped single layer inductances were used with ball reaction 
coupling. It might be mentioned that the filament heating was supplied from the car 
lighting system, which permitted of the use of bright emitter valves, and in consequence the 
microphonic effects such as are obtained with valves of the dull emitter type, were entirely 
avoided. An earth connection was made on the petrol pipe which passes along the chassis 
beneath the footboards. 

Transmission from vehicles in motion is a matter which is yet to be investigated by the 
experimenter and by the time these lines appear in print the results will be known of the 
interesting experiments which are being carried out by the Radio Society of Great Britain 
on a north-bound express. 
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FOUR-ELECTRODE VALVE RECEIVER. 


The last few months have seen a revival of interest in the possibilities of the 
four-electrode valve. This revival, which started on the continent, has spread 
to this country, and for the next“ few months at any rate this valve seems 
likely to engage the attention of a very large number of experimenters. 
It should be borne in mind that the four-electrode valve is no novelty. 
It was first developed several years ago, and its possibilities were then fairly 
thoroughly worked out. It was even used commercially on receivers in this 
country at least three years ago. It is therefore not likely that any very 
revolutionary results will arise from its present phase of popularity, and it 
is quite possible that after a few months it will go out of fashion and be 
almost as seldom heard of as it has been for the last few years. The valve 
will doubtless continue to exist, but it should be noted that improvements in 
the ordinary three-electrode valve are likely to bring its efficiency more nearly 
up to the level of the four-electrode type, and also the special circuits which the 
additional grid make possible are all of a type which are of greater merit for 
the reception of very weak signals than for the comfortable and convenient 
use of broadcast telephony. 


HERE are two main types of 

four-electrode valve circuit. In 

one of these a positive potential 

of a few volts—generally about 
10—is placed on the inner grid. No other, 
or practically no other, use is made of this 
electrode, and the outer grid and plate are 
used in any of the ways common in three- 
electrode valve practice. Without going 
into the theory underlying this method it 
may be stated that in effect the positive 
potential on the inner grid considerably 
improves the ratio of the voltage amplifica- 
tion factor to the plate impedance of the 
valve, and therefore correspondingly im- 
proves its performance either for amplifica- 
tion or detection. 

The second type of circuit is a good deal 
more complicated, and aims at using the 
larger number of electrodes available to 
obtain dual or triple functions from the valve. 
It is possible, for instance, to make one of 
these valves act efficiently at one time as a 
high frequency amplifier, a detector, and as 
a low frequency amplifier. It might at first 
sight be thought that if this is the case the 
valve is likely to supersede the three-electrode 
valve entirely ; but herea few wordsof caution 
are necessary. Firstly, nearly as much 
apparatus and as many adjustments are 
necessary to get these results from one 
four-electrode valve as from two three- 
electrode valves used in an ordinary reflex 


circuit; and secondly the power handling 
capabilities of the four-electrode valve used 
in this way are not very great, certainly less 
than those of two three-electrode valves of 
ordinary receiving type. It will be found 
that the results obtainable with a circuit of 


Fig. 1. The ctrcutt diagram. 


this type are approximately as good as"a 
“ straight ”' three-valve circuit, where really 
weak signals are being dealt with, but fall 
a good deal short of this figure when the 
signals are at all strong. 


—— ——— . ͤ — — — 
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It is of course fairly well known by this 
time that the improved efficiency of four- 
electrode valve circuits of both types on 
weak signals makes it possible to reduce 
the high tension battery to very small pro- 
portions, and in fact to use the low tension 
battery for high tension purposes, and still 
to retain nearly the efficiency of a three- 
electrode valve circuit on its proper value of 
high tension, but a sacrifice of efficiency in 
this way is not likely to become popular. 
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are transferred to the inner grid through the 
grid condenser, and high frequency amplifi- 
cation takes place between this electrode 
and the outer grid. А certain controllable 
amount of reaction is introduced at this 
stage between the two grid circuits by means 
of magnetic coupling of the aerial and outer 
grid tuned coils. Detection then takes place 
between the outer grid and the plate, which 
is kept at a suitable potential for the purpose 
by means of a potentiometer across the 


Fig. 2. 


As the first type of circuit, in which a 
fixed positive potential is applied to the 
inner grid, differs so little from normal 
practice, it may be dismissed here with the 
remark that its use is preferable wherever a 
four-electrode valve is to be employed on 
strong signals. Attention will now be 
turned to a particular circuit of the second 
type, and the construction of a receiver on 
these lines described. 

The circuit used is given in Fig. r, the 
operation of which is as follows. High 
frequency oscilations in the aerial circuit 


The finished receiver. 


filament battery. Reaction is again intro- 
duced here by means of a coil in the plate 
circuit variably coupled with the outer grid 
circuit coil. The rectified signals in the plate 
circuit are passed back to the inner grid by 
means of the low frequency transformer, and 
are then amplified at low frequency between 
the inner and outer grids. А pair of tele- 
phones, or the input winding of a trans- 
former to a low frequency amplifier if loud 
speech is required, is connected in the outer 
grid circuit. 

There are two types of valve available 
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for this circuit. Опе is the older form 
resembling a V24” but larger and with 
an additional pip for the second grid. 
There is also the recently developed type 
which makes use of the ordinary “К” 
valve type socket, and provides connection 
to the inner grid through a terminal attached 
to the metal sheath at the base of the valve. 
The latter type has been adopted in this 
receiver because it is rather less trouble to 
4mount, and allows of a wider choice in the 
makes of valve employed. The valves of 
the two types have very similar character- 
istics, апа give closely comparable 
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are used in a three coil holder mounted on 
the left-hand side of the box. The coil 
nearest to the top of the box is in the aerial 
circuit, the next is the tuned outer grid coil, 
and that at the bottom is in the plate circuit. 
Three variable condensers are provided, 
that in the top left-hand corner being in 
series in the aerial circuit. The condenser 
in the top right-hand corner is the grid 
condenser. This might possibly have been 
a fixed condenser of about 0-00015 míds., 
but the possibility of adjustment of this 
value to suit the wavelength does improve 
the results obtained. 


j ОВИ P 


Fig. 3. 


performances. The valve actually used was 
a Marconi-Osram D.E.7, which has the 
same general construction and filament as the 
well-known D.E.R. of this make. The 
filament requires about 0-4 amps at 2˙0 
volts, and the plate voltage may be from 30 
to 50. 

In Fig. 2 is shown a view of the 
completed instrument. In order that a 
large range of wavelengths may be covered 
without the instrument becoming too bulky 
and requiring expensive switchgear, the 
tuning coils are made interchangeable, and 


Arrangement of the component on the underside of the panel. 


(Scale } full size.) 


The condenser directly below the valve is 
the outer grid tuning condenser, which 
should have a value of about 0-0005 mfds., 
which will also be suitable for the aerial 
condenser. The value for the grid circuit 
tuning condenser can be less than this, 0:0003 
míds. being a very suitable figure. 

On the left and right of the outer grid 
tuning condenser respectively are the fila- 
ment resistance and the potentiometer: 
The arrangement of the terminals is shown 
in the figure, the special one close to the 
valve holder being for a flexible connection 
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to the grid terminal on the valve cap. On 
the left-hand side of the panel will be seen a 
row of six screw heads. These screws carry 
flexible leads from the main stiff wiring of 
the panel out through the sides of the box 
to the three coil holder. This arrangement 
allows the whole panel to be wired up 


TELEPHONES 


о 
Fig. 4. 


independently of the coil holder, and it 
may be removed after completion at any 
time for examination without disturbing 
any soldered connections. An alternative 
construction could be adopted if desired in 
which the three coil holder is permanently 
fixed to the deck by strips of angle brass. 
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The coil holder and deck would then be 
removable in one unit without any flexible 
leads having to be taken off. It is doubtful, 
however, if the advantage of this possibility 
would be worth the extra work necessary 
and the difficulty of making a really neat 
job in this way, particularly as access to 


0 » 


о 


& (&) (& (& ( (9) 


Wiring diagram of the panel. 


the interior is possible by removing the 
bottom of the box. 

The only other items of importance in 
the set are the low frequency transformer 
and the blocking condenser for the phones, 
which will be described later. 

A.M.G. 


(Details of the assembly and operation of this receiver will be included in our next issue.) 
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THE HOLWECK DEMOUNTABLE VALVE. 


This type of valve, intended for transmission, is built so that it can be 
easily dismantled for the purpose of fitting a new filament or modifying 
the arrangement of the electrodes. The vacuum is created by means of a 
rotary pump at the base of the valve and a water jacket provides the 


necessary cooling when the valve is in operation, 


This article describes 


some recent modifications. 


T 15 to be expected, as with any new 
invention, that after it has been in use 
for some time that possibilities of 
improvements will appear, and such is 
the case with the Holweck demountable 
portable valve. This valve has been in use 
since May, 1923, at the Eiffel Tower Station 
and as the result of experimental work 
certain modifications have been introduced. 

The principal difficulties, as might be 
expected, arose at the various points of 
sealing where joints were made by means of 
indiarubber fittings. The improved design 
completely dispenses “vith the use of rubber 
in the making of the joints. 

All the surfaces are now fitted together 
in very much the same way as the metal 
faces of cylinders and valves as used in 
general engineering work. The various 
component parts are ground precisely to 
the required dimensions and prior to 
assembly are given a smearing of grease. 
The grease, of course, must not reach the 
interior of the valve and under no circum- 
stances may it be submitted to bombardment 
by the electrons as this would cause it to 
rapidly decompose and immediately release 
large volumes of gas. This difficulty is 
overcome by the fitting of guard rings 
which are shown at B in the accompanying 
diagram. A separate water circulation is 
also provided to ensure that these rings will 
not become overheated, which is another 
addition to the original design of the valve. 
The flanges D and E in the figure are the 
barriers of the separate water jacket. 

Another modification is that the filament 
and grid are assembled as one component 
part, and these are attached to the piece C, 
which allows of accurate spacing being 
arranged between these two electrodes. 
The glass stem pieces F, form the insulating 
supports of the grid. Contact with this 
- electrode is made by means of a spring 
pressing against an extension on the grid and 
communicates with the exterior through a 
solder-filled joint. 


The characteristics of the valve have 
remained much the same as before and with 
a current supply at 5,000 volts, the valve 
will deliver 8 kW. into the aerial system at 


Dr. Holweck assembling a valve. The lower chamber 
is the rotary pump. 
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the Eiffel Tower, or an aerial current of 35 
amperes on a wavelength of 2,600 metres. 
A larger valve has recently been con- 
structed to the new design and is capable 
of producing an aerial current reading of 70 
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Sectional: view "ој demountable}? transmitting valve, 
showing the location and construction of the joints. 
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New design of transmitting valve, arranged to render 
refilamenting an easy operation. 


amperes on the same aerial and handles a 
power of 32 kW. making use of a current 
supply at 7,000 volts. The plate current 
for this transmitter is derived from stepped- 
up and rectified alternating current at a 
frequency of 1,000 cycles. Rectification is 
carried out bv means of demountable valves 
built on the same general lines as the one 
here described. 

Dr. Holweck is responsible for yet another 
improvement in valve construction in which 
he arranges for all metal parts in a glass 
enclosed valve to be readily replacable. 
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CRYSTAL DETECTORS IN THEORY AND PRACTICE—VI. 


MOVEMENTS AND VIBRATIONS AT THE 
LOOSE CONTACT. 


By JAMES STRACHAN, F. Inst. P. 


NYONE who has experimented 
on strong reception from a B.B.C. 
station with a crystal detector of 
the simplest type, in which the 
horizontal catwhisker " consists of a lever 
supported by a single ball-bearing as its 
fulcrum, must have observed that on certain 
occasions the loose contact was suddenly 
broken, or nearly so, without any apparent 
cause. This phenomena has been attributed 
to mechanical vibrations of the detector, 
but during the past year several amateur 
observers have insisted that the sudden 
breaking of the contact coincided with sudden 
increases or variations in the aerial current. 
The attention of the present writer 
was forcibly drawn to this matter while 
experimenting with crystals in the field of a 
powerful electro-magnet. In this case the 
detector used was of such a type that any 
mechanical vibration of the detector caused 
the catwhisker to fall by gravity towards 
the crystal, so that any such external dis- 
turbances would cause firmer contact. It 
was observed that on switching the electro- 
magnet either off or on during reception the 
" catwhisker" was literally (to use an 
expression made by one of the observers 
mentioned above) “ jogged off the crystal ” 
and the metal point had to be depressed to 
re-establish reception conditions. In this 
instance the cause of the phenomena was 
proved to be clearly due to the spark dis- 
charge at the make and break producing a 
sudden surge of current in the crystal set. 
lhis suggested another experiment and it 
was found that by touching the terminals 
of the crystal detector momentarily, during 
reception, with the leads from a H.T. 
battery (24 to 36 v.), the sudden flow of 
current produced exactly the same effect, 
viz., a sudden breaking of the loose contact, 


the catwhisker and its support being 
moved upwards against the force of gravity, 
such movement being permitted by the 
ball-bearing fulcrum of the support. 

About this time my attention was drawn 
to the curious behaviour of a crystal set 
coupled to a L.F. amplifier. The telephone 
leads from the set passed through into 
another room from that in which the set 
was installed and in this room the leads for 
a few yards ran parallel and close to the leads 
from the household telephone installation. 
It was observed that on every occasion a 
telephone call came through, during broad- 
casting hours, the crystal contact was 
suddenly broken immediately the bell rang. 
In this case it was abundantly clear that the 
inductive action of the current in the 
telephone leads reacted on the crystal-valve 
circuit. 

Again, while experimenting with a zincite- 
bornite detector in which the bornite point 
was carried on a strip of springy copper and 
depressed on to the zincite by a micrometer 
screw, it was found that during reception of 
loud music, the crystal contact could be 
adjusted to produce vibrations of the copper 
spring which sounded quite violent in the 
telephone and which could be felt as actual 


mechanical tremors by placing the tip of the 


forefinger lightly on the spring. It was 
found possible to repeat this experiment 
with a galena detector but in this case the 
micrometer adjustment necessary was very 
fine. These vibrations at the loose contact 
appeared to be quite independent of outside 
mechanical disturbances and caused very 
bad distortion during reception. 

While investigating this problem the 
writer was at the same time making some 
tests on a series of synthetic galenas. One of 
these preparations was composed of lead 
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sulphide and silver sulphide crystallized in 
molecular proportions (PbS-Ag,S). This 
compound was found to give good rectifi- 
.cation but was also found to be super- 
sensitive in manipulation of the loose contact. 
With this crystal it is impossible to obtain 
a stable contact without a rigid “ cat- 
whisker." In crystal detectors of the ordinary 
type where the support is free to move on a 
ball-bearing, or where the contact is made 
with a fine wire, one may adjust this crystal 
to obtain good reception but a few seconds 
later, with the varying current passing the 
contact, vibrations and distortion occur and 
finally the contact breaks of its own accord. 
Similar results were obtained with natural 
Jamesonite (2 PbS-Sb,S,) and synthetic lead 
selenide (Pb Se). 

It was further observed that some crystals 
which operate best with an applied D.C. 
potential have their loose contact broken 
when the applied potential is increased 
gradually, by moving the potentiometer 
slide very slowly, beyond the point of maxi- 
mum sensitivity. This is most marked in 
the case of magnetite (Fe ,O,). Also with 
numerous crystals, particularly those of a 
fairly hard nature such as silicon, cassiterite, 
zincite and iron pyrites, the application of an 
applied D.C. potential in the reverse direction 
to that of the natural rectified current 
produces during reception violent vibrations 
and distortion about the neutral point, where 
the rectified current is a little more than 
balanced by the applied current. 

Direct observation of the loose contact 
during such experiments as those described 
above, by means of a compound microscope, 
failed to demonstrate the actual movements 
of the metal point, but under the conditions it 
was not found possible to use higher powers 
than about 100 diameters. Micrometer 
measurements of the displacement of the 
metal point when the loose contact was 
broken during reception proved that its 
dimension was about 0-002 mm. (slightly 
less than a ten-thousandth part of an inch), 
which is beyond visual observation with the 
above magnification. 

It was found possible, however, to render 
not only the maximum movement visible 
when the contact was broken, but also the 
vibrational movements during the distortion 
by means of simple apparatus. 

This is shown in Fig. 1 where a simple 
crystal detector is mounted on a base Br. 
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The crystal is held at C and a metal point 
of platinum wire, carried by a thin strip 
of thin steel S, makes contact with the 
crystal by regulating the micrometer screw 
M. Attached to the free end of S is a thin 
pointer of spun glass G, the magnified end 
of which appears in the compound microscope 
field F. The base B, is suspended by four 
rubber bands to supports on a larger base 
B,, which in turn is suspended by four cords. 
By this means the whole apparatus is 
rendered as far as possible free from mechani- 
cal vibrations. The minute movements of the 
metal point are mechanically magnified by the 
pointer of glass fibre G, and these magnified 
movements are examined under a power of 
about 200 to 250 diameters, using a good 
half-inch (12 mm.) objective and a deep 
eyepiece. The connections to the crystal 
detector are made with very thin copper 
wire and during observations the apparatus 
must be protected from air currents by 
cardboard screens. 


CORD SUSPENSION OF B, 


RUBBER SUSPENSION OF B, 


Fig. 1. Diagram of simple apparatus for observing 
movement when the contact is broken, and for 
detecting vibrational movements during distortion. ; 


In crystal detectors where the nature of 
the contact allows of a fair degree of pressure, 
€.5., aS in the zincite-bornite combination, 
such movements do not of course occur, but 
there is often a small amount of vibration. 
In the catwhisker type of detector, even 
when the metal point is rigidly supported, 
there is always a certain amount of vibration 
at the loose contact. It appears quite 
evident that the evolution of the spiral type 
of “ catwhisker has been a practical effort 
towards making a more stable contact by 
establishing а means of applying a slight 
and variable pressure. It may be observed 
that some detectors are much more silent 
in their action than others. When hard 
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crystals such as silicon and iron pyrites 
are compared with synthetic galena, it is 
found that the latter frequently emits a 
harsh buzzing note, often accentuated by 
strong reception. This is entirely due to 
vibration at the loose contact and it may 
be almost completely eliminated by using 
a massive lead point instead of the light 
“ catwhisker " (vide Fig. 2). Another and 
better method of accomplishing this end 
lies in embedding the loose contact, after 
adjustment, in an insulating medium which 
holds the crystal and metal point together, 
thus giving a permanent setting free from 
- vibrations, internal or external.* 

It should be clearly understood that the 
vibrations which occur at the loose contact 
of a crystal detector are not essential to its 
operation but are secondary phenomena and 
interfere with perfect rectification. The 
more sensitive the crystal, apparently, the 
worse such movements become, probably 
due to an intensive molecular movement at 
the point of contact. 

The ideal method of using a crystal as a 
rectifier would undoubtedly be to replace the 
metallic point by an atmosphere of con- 
ducting gas so that the action would not 
be confined to a single point, but over an 
area. In the writer's opinion the evolution 


* Prov. patent. 
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of the cold valve lies in this direction and 
although much research work may require 
to be done we will eventually find a crystal 
detector much more efficient and perfect . 
than the present forms. 


Fig. 2. A massive lead point used in place of a 
** eatiohisker " to eliminate vibration. 


In the present state of our knowledge 
concerning the exact nature of rectification 
it is difficult to suggest the cause of such 
vibrations at the loose contact. In the 
writer's opinion they are due more probably: 
to rapid movements of the surface molecules 
of the crystal than to the passing of electrons, 
but as the latter are intimately connected 
we have some conception of what takes 
place on the basis of the theory advanced 
in a former communication. 


Some of the honeycomb duolateral coil winding machines at the Igranic Electric Co.'s works at Bedford. 
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DESIGN FOR A CRYSTAL RECEIVER 


WAVELENGTH RANGE 200—2,000 METRES. 


The opening of the high power broadcasting station at Chelmsford is 
directing the attention of owners of crystalsets to the reception of longer 
wavelengths. While it is possible to extend the range of existing receivers 
to a fixed value of 1,600 metres by means of plug-in coils, there is much to be 
said in favour of a receiver capable of adjustment to intermediate values. 


Ву F. L. DEVEREvuxX, B.Sc. 


HE circuit of the receiver is 
given in Fig. 3. The aerial tuning 
inductance consists of a cylin- 
drical coil tapped in tens and 
units, and a group of six basket coils. The 
coils are connected in series and are mounted 


circuit may be adjusted throughout the 
range of the instrument to the nearest turn. 
In order to prevent resonance effects, the 
load coil switch has been arranged so that 
the sections not in use are short-circuited. 
The crystal detector and telephones are 


Fig. 1. 


on the same axis as that of the cylindrical 
coil, forming with that coil a continuous 
winding. The inductance of each basket 
coil is made equal to that of the cylindrical 
coil so that the amount of inductance in 


Plan showing arrangement of components on top of panel. 


connected across the tuning inductance in 
the usual way. The two pairs of telephone 
terminals are connected in parallel, as this 
arrangement scems to give best results with 
the 4,000 ohm telephones and synthetic 
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galena crystals in common use. In order to 
anticipate possible criticism, it may be as 
well to state at once that the fixed con- 
densers usually connected in series with 
the aerial and in parallel with the telephones 
have been omitted advisedly. It often 
happens that the use of either of these 
condensers effects no change in the strength 
or quality of reception and in cases where 


Fig. 2. 


View of finished receiver. 
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In the following paragraphs constructional 
details are given to supplement the photo- 
graphs and drawings of the instrument. 


The Panel. 

A plan of the top of the panel showing 
the layout of the components is given 
in Fig. r. With the exception of the 
tuning coils which are secured to the 


The crystal detector is placed in an accessible position 


at the front of the panel. 


their use may be desirable the correct 
values should always be chosen by trial. 
The capacity of the series aerial condenser 
will be determined to a large extent by the 
capacity of the aerial itself and the tele- 
phone condenser must be adjusted to correct 
defects in the acoustic characteristics of the 
telephones. These condensers, therefore, 
are most conveniently fitted to the set 
externally. 


underside by a length of screwed rod, the 
components are mounted on the top of the 
panel. The arrangement of the switches 
shown in the diagram was adopted with 
the object of simplifying the wiring of the 
tappings on the cylindrical coil. It will be 
seen in lig. 5 that the units tappings are 
all taken from the side of the coil facing 
switch A and the tens tappings from the 
side opposite switch B. The tapping points 
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on the coil are thus brought opposite their 
corresponding switch studs and may be 
connected across directly. The use of 
insulating sleeving is therefore rendered 
unnecessary. The overall dimensions of the 
panel аге 6 ins. x 7} ins. x in. 


The Tuning Inductances. 

The cylindrical coil providing the fine 
tuning adjustments is wound on an ebonite 
former 3 ins. long and 2 ins. in external 
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Fig. 3. The connections of the receiver. 


diameter. After having been filed up square, 
the ends should be marked with twenty 
equally spaced dividing lines as shown in 
Fig. 4. From each of these marks, parallel 
lines should be scratched down the length 
of the coil by means of a scriber. During the 
winding of the coil these parallel lines will 
be found of great assistance in locating the 
position of the tappings. Pairs of small 
holes about 3 in. apart should be drilled on 
one of the dividing lines near each end of 
the former for the purpose of securing the 
ends of the winding. No. 28 D.C.C. copper 
wire is used for the tuning coils throughout 
and 4 lb. will be found more than sufficient 
for the purpose. Securing the beginning of 
the wire at one end of the coil, a total of 
IIO turns is wound on with tappings after 
the rst, 2nd, зга, 4th, 5th, 6th, 7th, 8th, 
9th, 20th, 3oth, 40th, 5oth, 6oth, 7oth, Soth, 
goth, and тооїһ turns. The tappings are 
made by twisting the wire to form a small 
loop. Each tapping is made at the line 
following that at which the previous tapping 
*was made, in the direction of rotation. 
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Thus the beginning of the coil will be 
diametrically opposite the tapping at the 
20th turn. 

The coil should now be treated with 
shellac varnish or paraffin wax (according 
to the prejudices or predilections of the indi- 
vidual) and should then be thoroughly 
baked to drive off all traces of moisture. 
The cotton covering should now be removed 
from each tapping loop with some smooth 
glass-paper and the exposed wire should be 
tinned with a clean iron. 

Each of the basket coils consists of 60 
turns of No. 28 D.C.C. wire. The inside 
diameter should be about 1 in., when the 
outside diameter will be about 34 ins. The 
number of spokes in the “ spider " former 
is not of great importance and may be any 
odd number between 9 and rs. The coils 
are treated with hot paraffin wax, all super- 
fluous wax being shaken off while hot. Six 
of these basket coils will be required. 

The assembly of the coils is best explained 
by reference to Fig. 4. А piece of 2 B.A. 
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Fig. 4. Details of the tuning coils. The method of 
assembling the coils ss oe dtagrammatically on 
he left. 


screwed rod 51 ins. in length passes through 
the centre of the coils and through a 
clearance hole in the panel and the coil, 
are prevented from moving laterally by à 
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wooden disc fitting inside the base of the 
cylindrical coil. Seven ebonite spacing 


strips 4 ins. X 1I in. will be required. The 


first is 1 in. in thickness and serves to pull 
the cvlindrical coil up to the panel. The 
coil should be mounted so that the units 
tappings are at the bottom and facing 
switch A. The remainder are 1 in. thick 
and are used to separate and clamp the 


oie ie. WI... 
Eee. ЕГ 


Fig. 5. 


basket coils. A small hole is drilled in the 
end of each strip for the purpose of securing 
the ends of the basket coils. The hole in the 
first strip is drilled } in. from one side, that 
in the second 2 in., the third 3 in. and so on. 
By this means the ends of the coils will form 
a diagonal line as shown in the photograph 
in Fig. 5 and there will be less likelihood 
of short circuits taking place. The method 
of connecting the basket coils in series will 
be obvious from an inspection of the dia- 
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grammatic sketch at the left of Fig. 4. It 
is most important that the direction of winding 
in each basket coil should be the same as that 
of the cylindrical coil. 

The wiring of the switch C can be 
followed from Fig. 3, but in order that there 
may be no ambiguity regarding the con- 
nections of the other two switches a table is 
given below. 


d , 


: 


View underneath the panel. Soldering tags are used under all terminals and 
switch contacts. | 


Contact. Tapping Contact. 


on Coil. 


Tapping 
on Coil 


End of coil 13 


lst turn 2 30th „ |2 
2nd ,, 3 40th , 3 
ANE ay 4 | 50th „ 4 
4th „ 5, Switch | 60th , | 5| Switch 
bth „ &í "A" | 70h . 16] "B" 
6th „ 7 80th > 7 
ith „ 8 90th „ 8 
Sth „ 9 100th „ 9 
9th „ 10 End of coil 10 
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The remainder of the wiring is straight- 
forward and can be followed from the circuit 
diagram. 


Wavelength Range. 


The finished instrument was tested at 
Croydon on a single wire aerial 50 ft. in 
total length and 18 ft. in height and the 
following stations received :—Amateur trans- 
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mitters (200 metres), 2LO (365 metres), 
Marine traffic (600 metres, spark), Croydon 
Aerodrome (900 metres), Radiola (1,780 
metres, very faintly), Eiffel Tower /2,600 
metres, spark). A fixed capacity of o-0001 uF 
was connected across the aerial and earth 
terminals to bring in the last named station, 
but this would in all probability be unneces- 
sary with a larger aerial. 


CORRESPON DENCE. 


To the Editor of THE WiRELESS WORLD AND 
RADIO REVIEW. 


Srr,— Your reference in the June 18th issue of 
The Wireless World and Radio Review to a Society 
having been formed to further the cause of Esperanto 
as an international wireless language, may cause 
misapprehension among your widespread readers 
owing to the Esperanto propagated by the Associa- 
tion not being the same as that now being so widely 
adopted for radio, and particularly DX work, 
throughout the world. 

It will be appreciated that the International 
Delegation decided to adopt Esperanto in principle 
but modified to a marked degree; this simplified 
Esperanto is best known as Ido or Ilo. 

Ido has registered correspondents in all the 
principal countries and its register, Vak," contains 
nearly 5,000 addresses. 

La Internaciona Ido-Radio-Klubo has sections in 
each country and their standing will be appre- 
ciated from the fact that Mr. E. F. W. Alexanderson, 
the Chief Engineer of the Radio Corporation of 
America, is President of the U.S.A. Section. 

The widespread American Radio Relay League 
recommend and are organising the adoption of Ido 
for all Transoceanic work. 

For American stations regularly broadcasting Ido 
and for other confirmation I beg to refer you to 
the enclosed reprint from the (American) Radio 
News and to big newspapers like the Boston Sunday 
Advertiser and La Presse, of Montreal, which give 
weekly Ido lessons to their 2,000,000 readers. 

Many Continental stations have broadcast Ido, 
and similar progress is being made there too. 

Radio is to be the Voice of the World, and a simple 
auxiliary must be its natural language. 

That one easiest for the greatest number of 
peoples is the requirement—and that one is Ido.” 


Е. H. TURLE, A. M. I. E. E. 
J London, W. I. 
— S 


A New Theory ol Crystal Detectors. 


To the Editor of THE WIRELESS WORLD AND 
Каро REVTIEw. 

Srg,—I append herewith translation of an 
appreciative letter on the new theory I have 
suggested for the action of contact detectors. The 
writer, who is a physicist in a Vienna wireless 
factory, encloses a copy of his paper entitled 
Eine Schwebungsmethode zur Prüfung der 
Trägheit von Kontaktdetektoren (An Oscillation 
Method of Testing the Inertia of Contact Detectors), 
deecribing ап interesting piece of research work 


carried out in the Physical Institute of the Univer- 
sity of Vienna and published in the Physikalischen 
Zeitschrift," pp. 208-214, 1920. 

This paper deals with an aspect of the subject 
upon which I have laid stress from the practical 
point of view, viz., that of general experimental 
evidence, but by ап entirely different method. 
The author, by means of an ingenious arrangement 
of apparatus, has determined what may be called 
the ''reaction-time ° of the galena detector to 
be less than а millionth part of a second in duration, 
thus demonstrating by а directly positive method 
the complete failure of the older theories, involving 
comparatively slow molecular vibrations, to ex- 
plain rectification. The rapid response to H.F. 
oscillations during rectification, can be explained 
only by a theory such as that I have outlined, viz., 
based on the displacement and movements of the 
electrons of small mass and low energy content. 

JAMES STRACHAN. 
Aberdeen. 
Translation. 

S1r,—I have read with great interest your series 
of articles on contact detectors in The Wireless 
World and Radio Review and permit me to send 
you one of my works dealing with a similar theme. 

I have in this research specially investigated the 
question of the time of the reaction in detectors 
and definitely determined that this is shorter than 
a millionth part of a second, whereby the two 
formerly accepted theories (thermo-electric and 
electrolytic polarisation) must be refuted. 

ROBERT ETTENREICH. 
Vienna. 


Protection of Crystal Detectors. 
To the Editor of THE WIRELESS WORLD AND 
RADIO REVIEW. 

Srr,—On page 340 of The Wireless World and 
Radio Review for June 18th, Mr. Strachan refers 
to a provisionally protected idea for protecting 
crystal detector elements from atmospheric in- 
fluences by immersing them in a suitable insulating 
medium. May I point out that this principle was 
covered by the patents of Pickering nearly 20 years 
ago. He recommended the immersion in oil of all 
crystal detectors. 

My own detectors are made airtight to prevent 


oxidisation. This has proved satisfactory on a 
12 year test. Immersion in suitable oil is quite 
satisfactory, but complicates matters from a 


commercial point of view. 
B. S. T. WALLACE. 
Upper Tooting, London, S.W.17. 
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AND 


Improvements in Receiving Circuits. 
The object of this invention* is to provide 
a tuning system applicable either to single 
or multivalve circuits arranged in such a 
manner that reaction effects may be obtained, 
but without danger of setting up oscillations 


90000 


a 


Fig. 1. 


+ 
|} ez erp ee — GUED а | 


in the aerial. One arrangement is shown 
in Fig. т, where F, А is the tuned aerial 
circuit, C a grid coil, and B, E the tuned 
anode. The anode and aerial coils are 
situated approximately at right angles and 
adjusted so that there is no coupling between 
them. Coil C is then placed inside coils 
A and B, and is therefore coupled to the 
aerial and anode circuits. If there were no 
stray capacities no current would flow in the 
grid circuit, and consequently the magnetic 
feld would not be distorted. Therefore, 
although oscillations might be set up in the 
grid circuit there would be no radiation from 
the aerial. As it is not possible to make 
such a perfect grid circuit, it is necessary to 
readjust the coupling between the anode and 


* British Patent No. 213,699, by P. G. A. H. Voigt. 
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aerial coils until the total coupling has again 
been brought to zero, or to connect a coupling 
condenser between coils А and B. 
Rectification is obtained by working on 
the lower bend of the anode current curve, 
and is controlled by the potentiometer and 


` grid battery. : 


This invention enables signals to be 
reinforced without danger of radiating from 
the aerial, and in multivalve circuits signals 
can be reinforced at each stage of H.F. 
amplification without rendering the circuits 
unstable. 


Improvements in Wireless Aerials. 
According to this invention[ an aerial is 
constructed of one or more lengths of wire 
carried by two or more supports, each con- 
sisting of a rod projecting from the centre of 
a sucker or vacuum cup, as sketched in 
Fig. 2. А 15 the vacuum cup, mounted on 
one end of a rod B, the other end of which is 
provided with a hook C. The screw D is 


B о 
| ` 
Fig. 2. 


provided so that the wire may be inserted 
into the hook and clamped tightly by turning 
the screw. 

Such an aerial may be very quickly put 
up in a room by pressing the suckers against 
the glass of a window, a picture, or any other 
suitable smooth surface. 

W.J. 


t British Patent No. 215,151, by E. W. Hynes. 
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Front view of the completed receiver, 


A FOUR-VALVE RECEIVER. 


The four-vaive set is probably the most useful of receivers. The high fre- 
quency amplifying stage is easy to manipulate, and can be operated with 
reasonable efficiency from the shortest of the generally used wavelengths to 


the longest. 


A valve detector following the H.F. amplifier gives good 


reaction control, and the filament current jt consumes is of little importance 


now that dull-emitter valves are available. 


The two stages of low frequency 


amplification with switches for throwing them in circuit permit of loud 
speaker work as required. The design given here entails a minimum of 
work, and the circuit is a good standard arrangement. 


By H. NINNIS. 


AVING constructed almost all 
types of receiving sets embodying 
various arrangements of detection 
and high and low frequency ampli- 
fication, the writer came to the conclusion 
that probably the best set for reception 


under varying conditions is an arrangement. 


of four valves in which the first is a high 
frequency amplifier followed by a valve 
detector and two stages of low frequency 
amplification. 

. Switches are introduced for the purpose 
of connecting the aerial tuning condenser 


in series or parallel with the aerial inductance, 
whilst the inductances are of the plug-in 
type, so that tuning to any wavelength can 
be effected. 

It is not desirable always to make use 
of the two stages of low frequency amplifi- 
cation. and so switches are here again 
introduced, perceptibly cutting out the last 
two valves. Reaction is arranged to either 
the aerial or the tuned anode inductance 
by merely transferring reaction coil across 
from one coil holder to the other. А some- 
what unusual feature is the adoption of 


- — 
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tuned aerial and secondary circuits but it 
was found that this arrangement greatly 
facilitated the careful switching of the 
reaction coil as to obtaining maximum signal 
strength. Ву the use of the additional 
tuned secondary circuit, tuning is perhaps 
a little more difficult as three tuning con- 
densers have to be more or less simultaneously 
manipulated, but it will be found that with 
the aerial and closed circuit coils lying 
closely together that careful tuning of the 
aerial tuning condenser is not necessary 
when bringing in the signals of a particular 
station and that this adjustment can be 
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At the top left-hand corner is the three- 
coil holder for aerial secondary and reaction 
coil, whilst on the right is a tuned coil 
holder for the tuned anode and anode 
reactance coils. The coil holders are of the 
geared type, which is rather a necessary 
feature. They are mounted in an inverted 
position which economises space without 
being inconvenient to manipulate, providing 
that the type of holder selected permits free 
rotation of the knobs. This method of mount- 
ing also lessens the likelihood of the spindle 
becoming damaged and makes the set 
quite compact. . 
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The front panel, showing the positions and sizes for the holes. Minor modifications can be made according to 

the types of components used, but a well balanced arrangement is easily obtainable on a panel of thie size. 

Sizes of holes: A, Drill 3“ dia., B, drill 5/16" dia., C, drill 5/32” dia., D, drill 5/32" and c/sirik on topside 

for No. 4B.A. screws, E, tap 4B.A. x 3/167 deep on underside, F, {г 4” dia., G, drill j^ dia and c]sink 
on topside for No.4 wood screws, H, tap 6B.A. x 3/16" deep on underside, J, drill 3/32” dia. 


made afterwards by moving the two coils Between the coil holders are the switches 


further apart and somewhat slightly read- 
justing the tuning and greatly improving 
signal strength. 


GENERAL ARRANGEMENT. 

The distribution of the components on 
the face of the panel can be seen from the 
accompanying illustration. 


which control the number of low frequency 
stages in use, the down position in each case 
putting the valves on in turn. 

Across the centre of the panel are the 
filament resistances, which, in the set 
described, have a maximum resistance of 
30 ohms, valves of the dull emitter type 
being employed. Resistances to suit the 
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tvpe of valve it is intended to use must, of 
course, be procured and if filament current 
is a consideration one must not overlook 
the fact that there are now on the market 
power valves of the dull emitter type; it 
may be found necessary to introduce a 
valve of this class in the second stage of 
low frequency amplification. 

The aerial tuning condenser, to the left 
of the set, has a maximum capacity of 
09-0005 mfds. The centre condenser has а 
maximum capacity of 0:00025 mfds. and 
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both H.T. and L.T. when in the down 
position, being on the common lead for both 
Н.Т. — and L.T. —. In connection with 
this switch it should be noted that it is 
also desirable to connect thé 2-mfd. con- 
denser, which is shunted across the H.T. 
battery on the “switching” side, thus 
disconnecting it when not in use. 

The three terminals on the right are for 
the filament and H.T. batteries, whilst 
those near the centre of the panel at its 
lower edge are for the telephones or loud 


Rear view of the panel showing the method of fixing the valve platform. 


is used. for tuning the secondary circuit, 
whilst the tuned anode condenser is on the 
right and also has a capacity of о:0005 mfds. 

Verniers are not fitted but would un- 
doubtedly be an advantage, especially for 
finely tuning the aerial circuit. The aerial 
terminal is the uppermost on the left inside, 
the earth terminal being the lower one. 
The series parallel switch is situated between 
them. In a corresponding position on the 
right is a single pole switch which cuts off 


speaker. No switch is provided for cutting 
out the H.F. valve as it is thought that 
perhaps the beginner might find difficulty 
in efficiently arranging the wiring, whilst 
the problem is also encountered of replacing 
the terminals to reaction coil, which becomes 
necessary, as the Н.Е. valve 1s connected in 
the outer circuit. 
SELECTION OF COMPONENTS. 

The components require careful selection, 
as the success of the instrument depends 
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largely on the quality of the apparatus 
employed in building up the set. Everything 
is in favour of selecting only those parts 
which in the opinion of the individual 
constructor, at least, are considered reliable 
and of sound reputation. 
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Mahogany, for case; 4 ft. 4 ins. x 7E 
ins. X in., planed. 
Four rubber “ feet." 
Various screws, nuts, etc., etc. 
All of the apparatus is attached to the 
front panel. 


Details of the valve platform. 
screws, F, drill 37 dia., K, tap 4B.A., L, tap 6B.A. 


As regards wireless component parts you 
usually get what you pay for in the form 
of results. The materials used comprise an 
ebonite panel of good quality, measuring 


when finished, 15 ins. X 9 ins. x lin. and. 


also another piece of ebonite to form the 
valve platform, measuring 144 ins. х 3} ins. 
X 4 in. n 
One three-coil holder. 
One two-coil holder. 
Four rheostats, 30 ohm, if using D.E. 
valves. 
Variable condenser 0-0005 míds. aerial. 
Variable condenser 0:00025  míds., 
secondary. 
Variable condenser 0:00025 mfds. anode. 
Three D.P.D.T. miniature switches. 
One S.P.D.T. miniature switch. 
Seven terminals. 
Two L.F. transformers. 
Twelve valve pins. 
Grid leak, 2 megohms or 3 megohms. 
Fixed condensers, 2 mf., for H.T. battery. 
Fixed condenser, o:oor, for rst L. F. 
transformer primary. 
Fixed condenser, 0:002, for phones. 
Fixed condenser, 0:0002 or 0:0003, for 


grid. 
Half-pound tinned copper wire, 14 or 
I6 S.W.G. 


Sizes of holes: D, drill 5/32” dia., and cjsink on topside for No. AB.A. 


The valve holder panel is situated 5} ins. 
from the top of the main panel to give 
clearance to the tops of the valves and 15 
held in position just clear of the rear face of 
the condensers by a brass strip 1 in. х 1/16th 
in. bent, drilled and screwed to support the 
shelf horizontally, making use of the aerial 
and the L.T. + terminals to hold the brackets 
at the bottom and the coil holder across to 
hold them at the top. 

The valve platform is 14} ins. X 31 ins. х 
4 in. and in addition to the valves, carries 
the grid condenser and leak between the 
first and second valve mountings on the top 
side together with the two L.F. transformers, 
which are supported below their respective 
valves. These might be mounted at right 
angles to minimise interaction, and it is 
recommended that they be arranged so that 
the primary side of the first one is towards 
the aerial tuning condenser and the secondary 
side of the next one is towards the rear of 
the set. By this means the wiring is shortened 
and simplified, and space is thus left for the 
inclusion of grid cells as desired. 


CONSTRUCTIONAL DETAILS. 

The first step in the construction of the 
instrument is to true up the two panels 
carefully with saw and file, using a straight 
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edge and steel square to make sure that they 
are precisely rectangular. 

In setting out the location of the com- 
ponents it is helpful to make a margin or 
line $ in. from the edge all round the panel, on 
which will fall the holes for the terminals 
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centre punched, drills of suitable sizes can 
be put through. 

To avoid scratch lines on the face of the 
panel it is customary to do all the marking 
out on the reverse side, though one must 
bear in mind that the positions of the com- 


The circuit to which the instrument is wired. 


and also the centre position for the series 
parallel switch. 

The dimensional drawing gives the posi- 
tion for all the other components and it 
should be the aim of the reader to obtain a 
layout that is well balanced. 

The positions of the coil holder screws can 
be carefully transferred from the coil holder 
and, with the positions of all holes carefully 


Courtesy Peto-Scott. 


ponents are transposed as viewed from the 
front of the panel ' 

The amateur who is familiar with the use 
of taps may, with advantage, thread the 
holes in which the terminals are secured so 
that the tightening up of backnuts serves 
to prevent the terminals from unscrewing. 

Little need be said concerning the mounting 
of the components on to their respective 
panels and the fitting up of the instrument 
generally. 


(Full details of the mounting of the components, 


wiring up and construction of the case, will be given 
in the next issue). 


A new method of fixed condenser mounting, 
which allows easy interchanging of various 
condenser values. Another feature of the 
design is that several condensers can be 
plugged one into another so that a combined 
capacity is obtained. Thus with two or 
three condensers many capacity values can 
be produced. 
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The Broadcasting Board is considering 
the question of an extension of the facilities 
for the broadcasting of news. 

э * s е 


After much hesitation the Bournemouth 
Town Council has decided to allow weekly 
broadcasting of the performances of the 
Municipal orchestra. 

* * * LÀ 

Experimental transmissions on 1,600 
metres {гош the new high power broad- 
casting station, 5 XX, at Chelmsford, 
begin on the date of this issue. The 
hours of working are provisionally 
xed as follows:—11:30 a.m. to 12.30 
p.m., 4 to 5 p.m., and 7.30 to 8.30 p.m. 
Reports on reception of the transmissions 
will be welcomed by the B. B. C. at 2, Savoy 
Hill, particularly from crystal users. 

0 ә 


The French Post Office station at Lyons 
has ceased transmissions on 3,150 metres 


and a uew station is in operation working. 


on a norinal wavelength of 470 metres. 
LÀ s . LÀ 


During the recent tour de France” 
cycle race, results were reported daily by 


wireless 
. LÀ ә 


Telephone Communication Between Trafis- 
atlantic Liners. 

The establishment of a wireless tele- 
phony service between the “© Columbus“ 
and Deutschland' is the latest enterprise 
of the Hamburg American Company. 
Passengers are able to converse between 
the two ships at a charge of 10s. per call. 


roadcasting from German Theatres. 

No obstacles, apparently, are placed 
in the way of German broadcasters in 
transmitting theatre performances. The 
Voxhaus station at Berlin has been con- 
nected by cable to the Grand Opera, 
the Esplanade Hotel, the German 
Gramophone Society, the Thalia Theatre 
and other buildings of importance. 
Microphones have also been installed in 
the Reichstag and debates can thus be 
enjoyed (sic) by the multitude. 


A Spanish Call. 

On паа 22nd, Мг. C. Edington 
Sutton, of Wimbledon, picked up a Spanish 
CQ call, 3 XY, the transmitter being 
Senor Castano, of Madrid. Tbe wave- 
length was in the ncighbourhood of 200 
metres and signals (pure C.W.) were 
transmitted at intervals up to about 
11.30 G.M.T. It would be interesting to 
fearn whether this transmission was 
received generally in this country. 


No Longer Impregnable. 
Readers may be interested to learn that 


the Captain'scabin of H.M.S. Impregnable, 
which has been in use bv Messrs. Auto- 
vevers, Ltd., as a wireless demonstration 
theatre, is to remain intact for six or 
seven weeks only. H.M.S. Impregnable 
was the largest and thc last of the old 
4 wooden walls” of England. 

The cabin will be open free for inspection 
to visitors at the British рие Exhibi- 
tion until August 17th, when it will 
probably be dismantled and shipped 


abroad to an American visitor who has 
made a tempting offer to purchase the 
cabin for use as a smoke-room in 
Adirondacks. 


Broadcasting Stations. 

Although the reception of broadcasting 
from India in this country is unlikely, 
amateurs may be interested to learn that 
two Indian broadcasting staticns are now 
flourishing, with the call signs § AF and 
2 BZ. 

According to the Radio Club of Bengal, 
the power used is 11 kw. Times of 
transmission (Indian standard times) are 
as follows :— 

Daily, 1030 to 1130; Mondays and 
Fridays, 1830 to 1930; Wednesdays, 
2130; Tuesdays and Thursdays, 1930 
to 2030. 


Oxford tion to Arctic. 

The Oxford University Arctic Expedi- 
tion arrived at Tromso on June 28th on 
board the“ Polarbjorn." The Expedition 
will leave after certain alterations to the 
wireless equipment have been effected. 


Rugby Station Masts. 

Sections of the aerial. masts for use at 
the new Rugby station recently arrived 
at the adjoining station of Kilsby and 
Crick. Some idea of the immensity of the 
masts will be gathered from the fact 
that the work had to be done by night 
and on Sundays, the steel sections being 
so big as to prevent trains from passing 
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on the adjacent track. The aerial will be 
a mile and a half long and half a mile 
wide and will bé supported by twelve steel 
masts, each weighing 300 tons and having 
a height of 820 feet. 

Each mast will be fitted with a lift 
capable of carrying four men. 


Transmissions from Finland. 

Amateur transmissions from Finland 
are remarkably regular and a table of 
times has in fact been drawn up. The 

rincipal stations are 1 NA, operated by 
Mr. Erkki Heino, of Suomi, 2 NC, 2 NM 
and 8 NB. 

The followingis a tentative programme : 

1 NA. Daily. 2100-2105 and 2200-2205 


G.M.T. 

2 NO. Monday and Friday, 2000-2015 
G.M.T. 

8 NB. Sunday, 1030-1040 G.M.T. 


1NA „ 1000-1010 G. M. T. 
2 NC is 1010-1020 G.M T. 
2NM. „ 1020-1030 G.M.T. 


Communications in respect of any of 
these transmissions can be forwarded by 
Mr. Erkki Heino, of Helsinki, Runebergin- 
kata 29, Suomi, Finland. 


Trinity House D.F. Tests. 

The s.s. ''Vestal" owned by the 
Trinity House Authorities, has been 
fitted with the latest type of Marconi 
Marine Direction Finding equipment for 
the purpose of collecting data in regard 
to the Beacon Transmitter fitted at Nash 
Point Lighthouse. 
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Until "пош, the broadcasting applause card, which is in extensive use in 
America, has not made its appearance in this country. Above ss a 
reproduction of an applause card which should prove highly popular. 
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An Active Fiod 


An interesting report has reached us of 
the activities of the Western Metropolitan 
Association of Affiliated Societies on the 
occasion of their field day on Sunday, 
June 22nd, to which reference was made 
last week. 

Portable transmitting receiving stations 
were established at Stanmore, 5 GF, 
Batchworth Heath, 6 IV (control station), 
and Gerrards Cross, 2 GO. 

A single valve transmitter with a re- 
versed feed-back circuit was installed at 
6IV. An input of six watts at 300 volts 
was employed and an aerial current was 
obtained of 0.28 amps. § GP employed 
a single valve Colpitts transmitter. With 
approximately 5 watts at 200 volts, 
an aerial current of о.з amps. was 
obtained. A single valve reversed feed- 
back circnit was used at 2@O and an 
Evershed H.T. generator, hand-driven, 
was employed for transmission, an aerial 
current of 0.6 amps being secured. 

The first station to begin working was 
6IV, but not until 1.30 p.m was communi- 
cation established with either 2 GO or 
§ GF. It was subsequently discovered 
that the latter station had receiver 
trouble. 2 GO was also slow in “ getting 
to work,” but before 2 o'clock communica- 
tion was established. 

Some interesting work was then carried 
on but for some unexplained reason 
Stanmore (§ GF) completely failed to get 
in touch with Gerrards Cross (2 G0). 
At 7 o'clock the controlling station trans- 
mitted a " good-night " message after a 
fairly successful day. 


in А 
Now that the Government restrictious 
on the purchase of wireless material has 
been removed, German amateurs are 
rapidly iucreasing in number and appli- 
cations for licences are reported to be 
pouring in. 


Who is 10 KZ? 

Mr. W. A. S. Batement, of North West 
London, reports the reception of a CQ 
call from 10 KZ at 12.15 a.m. (B.S T.) on 
Мау 31st. The wavelength employed was 
170 metres, the system of transmission 
being interrupted C.W. 

No reply was received from the station 
when called and information which might 
lead to its identification would be wel- 
comed. 


Burndept in Australia. 


In consequence of the growth of wireless 
interest in Australia, Messrs. Burndept, 
Limited, have established a branch in 
Svdnev, to be known as Burndept of 
Australasia, the head ofhce being situated 
at 219 Elizabeth Street, Svdney, N.S.W. 
(Manager, M. A. W. Dve). 


Faulty Liverpool Broadcas 

Noises transmitted {тош the Liverpool 
Relay Station were the subject of a dis- 
cussion at a recent meeting of the Liver- 
pool Wireless Society. The Society is 
communicating with the station expressing 
regret at the poorness of the transmissions 
and expressing the hope that every effort 
will be made to see that improvements are 
effected. 

The director of the station, it is reported, 
has explained that the trouble is due to 
isduction. effects оп a portion of the 
Post Othce lines between Liverpool and 
Manchester. The Post Office envineers 
are making every effort to locate and deal 
with the trouble. 


Children's Wireless Message 

A message sent on behalf ‘of more than 
four million of the school children of Great 
Britain was sent through the Leafield 
Wireless Station on June 28th, by the 


League of Nations Union as a greeting 
to the children of sixty-two countries 


throughout the world. 


Wireless ou Pleasure 

For the second year in succession the 
Clyde Pleasure Steamer, Queen Alex- 
andra," has been fitted with an Ethovox 
loud speaker receiver. A similar installa- 
tion has been placed this year on the 
“ King Edward," which is employed in 
the same service, visiting various lochs 
and the Firth of Clyde. 

We understand that excellent results 
are obtained in the reception of broad- 
casting from the Glasgow station 


Marconi D.F. A on Liners. 

The Marconi Perna еч Marine Com- 
munication Co., Ltd. have received 
instructions from the White Star Line 
to install the latest type of Marconi 
Direction Finding apparatus on the 
steamers '' Adriatic," '' Baltic,“ Celtic," 
Cedric, pittsburgh, and Arabic.” 
The installation of this apparatus will be 
accomplished during the normal stay of 
the vessels in port. It will be recalled 
that this apparatus has been in use for a 
considerable period on the “ Majestic,” 
“ Olympic,”  ' Homeric,” Canada.“ 
" Regina," ''Doric," ''Megantic," and 
the efficiency of these sets has been the 
subject of many appreciative comments. 


Wireless Exhibition at 

A large wireless exhibition is to be held 
in the 5 Deansgate, Manchester, 
from October 14th to October 25th, under 
the auspices of the Manchester Evening 
Chronicle, which is being assisted on the 
technical side by the Manchester Radio 
and Scientific Society. 

The Society will organise a series of 
lectures and demonstrations in wireless 
reception and special attention will be 
paid to the reproduction of broadcasting 
concerts on loud speakers. Several novel 
competitions will be open to wireless 
amateurs and a bureau will be established 
where experts will deal with wireless 
difficulties. 


4 RS Heard. 

4 R8, who recently asked in The 
Wireless World and Radio Review for 
reports of his transmissions, will be 
interested to know that his call sign was 
heard, strength Rs, by § L§ at Blackheath. 
The call sign, however, was not very 
definite and when the station was called 
up, no response was obtained. 


New Broadcast Licences. 

The Postmaster-General announces that 
the new and simple type of wireless 
receiving licence referred to 1n a recent 
announcement is now on sale at Post 
Offices at a fee of 10s. This licence con- 
tains no conditions concerning the marking 
of apparatus, and it covers the use of 
any receiving set, whether purchased 
complete or made from parts, provided 
that the set or parts аге of British manu- 
facture. The licence will be issued in 
place of existing broadcast, constructor's 
and interim licences, as they fall due for 
renewal, and will cover any set which the 
holder of such a licence is entitled to use. 

Now that the licence fee for home-made 
sets has been reduced and the conditions 
simplified, the Postmaster-General feels 
confident that there will be no attempt on 
the part of the listening“ public to 
avoid payment for a service which gives 
them so much pleasure. He thinks it 
right, however, to call attention to the 
fact that һеауу penalties are prescribed 
by the Wireless Telecraphy Act, 1904. on 
conviction of the offence of establishing a 
wireless station without a licence. 
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. Dowsett оп the Amateur. 

Not the least significant feature of 
“ Wireless Telephony and Broadcasting,” 
the тосе a lished work of Mr. Н. М. 
Dowsett E.E. (see page 368, Wire- 
less World and Radio Review, June 
25th) is the prominence given to amateur 
experimental work, to which a special 
section is devoted. This includes some 
valuable details on the operations of 
particular and representative amateur 
transmitters, and attention is given to the 
increased scope vouchsafed to the amateur 
experimenter by the introduction of 
Armstrong super-regenerative principles; 
which are carefully described in numerous 
circuits. 

The author also refers to the active 

art taken by amateurs in this country 
in helping forward the British broadcasting 
movement. 


Appeal for Lecturers. 

In giving the weekly talk from 2 LO 
on behalf of the Radio Society of Great 
Britain on Thursday, June igth. Mr. 
J. F. Stanley issued a special appeal to 
the Afhliated Societies for lecturers. 
The Radio Society of Great Britain 
recently attempted to compile a list of 


people who were willing to deliver lectures, 
i t 


unfortunately the effort met with a 
poor response 

"Now that the Societies are formed 
into groups—at least some of them are, 
I am afraid the groups do not form them- 
selves as readily as one might wish—-it 
would appear a simple plan," said Mr. 
Stanley, for the Societies in a group 
to exchange lecturers amongst themselves. 
Everv Society, however small, must 
surely have two or three members who 
are capable of giving a lecture, or at 
least an informal talk, and who would be 
willing to visit neighbouring Societies 
occasionally. 

“I therefore appeal to all Societies to 
send to their group representative a list 
of their members who are willing to assist 
by giving lectures or talks, together with 
an indication of the particular subjects 
in which the lecturer is mostly interested. 
The group representative will then be 
able to circulate a full list of lecturers to 
all the Societies in his group. И you, or 
the Secretary of your own Society, do 
not know who your group representative 
is, do not let that deter you. Send your 
list to me, care of the Radio Societv of 
Great Britain, at 53 Victoria Street, 
London, S.W.1, and I will do the rest. 

“I would like to add that we at 
Headquarters are looking forward to the 
time, let us hope in the near future, when 
we shall be able to say ' You want the 
best lecturers: We have them.’ But 
please bear in mind that it is against the 
nature of things to reap where we have 
not sown, and that the best way to re- 
ceive lectures is to give them in exchange.” 


The Radio Society of Great Britain. 

An informal meeting of the Society will 
be held at the Institution of Electrical 
Engineers, Savoy Place, W.C.2,0n Wednes- 
day, July 9th, at 6 p.m., when Mr. P. К. 
Coursev, B.Sc., F. Inst. P., will give a talk 
on the “ Manufacture of Condensers.” 
The talk will be illustrated with lantern 
slides. Members of athliated Societies are 
cordially invited to attend. Tickets of 
invitation may be obtained bv application 
to the Hon. Sec. of the R.S.G.B., 53 
Victoria Street, S.W.r. 


Hackney and District Radio Society.“ 

There was a good attendance on June 
roth when a film entitled“ An English- 
man's Home " was shown. This film was 
lent to the Society by the General Electric 
Co., and proved most interesting. 

The evening of June 26th was devoted 
to general discussion. Mr. A. Bell was 
elected Publicity Secretary in the place ot 


Cc 
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Mr. Parry, who resigned owing to pressure 
of business. 

All'local wireless enthusiasts are invited 
to become members and can obtain 
sig ced on application to the Hon. 
Sec., Geo. E. Sandv, 70 Chisenhale Road, 
E.3. 


Tottenham Wireless Society.* 
On Wednesday, June тїїҺ, Mr. T. 
Vickery gave а verv interesting demon- 
stration of various Reflex Circuits employ- 


invidious to discriminate between these 
sets of coils, all of which gave satisfactory 
results. The manufacturers of the 
Sunflower coils assisted the demon- 
stration by the loan of a set of well-made 
and eftcient coils of neat appearance. 
The lecturer and demonstrator were 
heartily thanked for their excellent per- 
formance. 

Meetings for July and August are held 
on the first and third Wednesdays, when 
practical demonstrations will be the chief 


The transmitting and receiving equipment at 6 BV, the station of 
Mr. V. F. M. Oliver, at Sunning Hill, Berks. 


ing one and two valves, paving special 
attention to an adaptation of the ultra- 
flex circuit invented bv -the technical 
officer, With this circuit London was 
received on a loud speaker without aerial 
and earth. Two valves brought in 
Birmingham on à loud speaker. London 
broadcasting, usinz a large Amplion loud 
speaker, was audible 40 vards awav in the 
open air. It was noted that purity of 
tone was excellent. 

On June 18th, Messrs. Glyde and 
Vickery gave a very instructive demon- 
stration of most of the standard types of 
coils. А careful explanation of the 
method of winding the various coils was 
given by Mr. Glyde, who illustrated his 
talk by excellent large scale drawings. 
A discussion on the relative merits of the 
coils, as determined by theoretical con- 
siderations, preceded the practical demon- 
stration by Mr. Vickery on a loud speaker 
set. The following coils were tested 
Gambrell, Sunflower, Burndept, Cosmos, 
Igranic, Lissen, Lokap and Magnum 
Tapped. Two sets of home-made coils 
were included in the test. It would be 


features. New members are being en- 
rolled weekly, but more are welcomed. 

Hon. Sec., A. G. Tucker, 42 Dravton 
Road, Tottenham. 
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The Wireless Society of Hull and District.* 

Althongh attendances at recent meetings 
have not been as large as during the winter 
session, those who do attend are of the 
keen type, thus compensating for small- 
ness of numbers. 

The meetings are at present devoted to 
the assembling and construction of a three- 
valve portable receiving set for field day 
purposes. When this is completed, a start 
will be made on the construction of th 
Society's three-valve and crystal experi- 
mental receiving set for headquarters. 
This is to take the form of the n У 
component parts mounted оп 36 ebonite 
panels, each 4} ins. square, so as to be 
easily movable on a wooden frame. This 
set should prove a valuable asset to the 
Society for next winter session. 

A number oí standard works on wireless 
subjects have recently been added to the 
Society's library, which is free to members. 
There is alsoan efficient wavemeter which 
Aes fr hired for the period of one week 

r 6d. 

Intending members will find the head- 
quarters (The Co-operative Social Insti- 


Avon." 202 Cottingham Road, Hull. 
The Leicestershire Radio and Scientific 


“ Plugs, Jacks, etc.," was the title of 
an interesting lecture given bv Dr. F. S. 
Pool on June 17th. Despite the alluring 
weather a comfortable little gathering 
attended and a very instructive evening 
was spent. The lecturer first dealt with 
simple plugs, explaining their various uses, 
and then pa on to the more elaborate 
tvpes. A very neat and well-made four- 
valve set was afterwards showh, having 
no terminals and with allconnections made 
by means of one or other of the methods 
previously described. 

The Society is still open to receive new 
members who, it should be emphasised, do 
not require any qualifications other than 
à keen interest in the radio science and а 
zenuine desire to iniprove. 

All communications should be addressed 
to the Hon. Sec., Jos. W. Pallett, 111 
Ruby Street, Leicester. 

Streatham Radio Society.* 

An interesting lecture was given on 
June 11th by Mr. Hurst on the subject of 
Western Electric apparatus. Mr. Hurst 
showed and demonstrated various sets, 
using the Society’s and also a trame aerial, 
with excellent results. 

On June 25th an excellent lecture was 
giveu by Mr. C. H. Roddis, who spoke 
on ** Wireless Work During the War.” 

Excellent attendances have been ob- 
tained by the Sóciety during the summer 
mouths in spite of counter attractions. 

Hon. Sec., N. J. H. Clarke, 26 Salford 
Road, S. W. z. 


Forthcoming Events. 


WEDNESDAY, JULY 9th. 


Radio Society of Great Britain. Informal Meeting. At the Institution of Electrical 
Engineers, Illustrated Talk: * Тһе Manufacture of Condensers.” Ву Mr. Philip 


К. Coursey, B.Sc., F.Inst.P. 


THURSDAY, JULY 10th. 
Hackney and District Radio Society. Surprise Night. 
FRIDAY, JULY 11th. 
Wireless Society of Hu!! and District. At 7.45 p.m. At Headquarters, Jarratt Street. 


Annual Business Meeting. 


WEDNESDAY, JULY 16th. 


Golders Green Radio Society. At PT 


Circuits for]Heginners." By Mr. 


At the Club House. Lecture: Receiving 
. T. Crewe. 
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SHORT WAVE DIRECTIONAL WIRELESS 
TELEGRAPHY. 


PAPER of unusual interest was read 
before the Royal Society of Arte on 
Wednesday, July 2nd, by Senator G. 
Marconi, G.C.V.O., LL.D., D.Sc., who 
is & Vice-President of the Society. 

Senator Marconi dealt with the results he has 
cecently obtained over very long distances by short 
wave directional wireless on what has been generally 
called the beam system. 

Senator Marconi recalled the fact that when he 
€.st came to England, over 28 years ago, he was 
able to show to the late Sir William Preece, then 
Engineer-in-Chief of the Post Office, the transmis- 
sion and reception of intelligible signals over a 
distance of 1? miles by means of a beam system 
employing short waves and reflectors, whilst, 
curiously enough, by means of the antenna or 
elevated wire system he could only get signals, at 
that time, over a distance of half a mile. - 

The progress subsequently made with the long 
wave system was, however, so rapid, so compara- 
tively easy and so spectacular that it diverted all 
research from the short waves. After briefly 
refesring to his early experimente in short wave 
work he said that during the war he could not help 
feeling that we had, perhaps, got into a rut by 
confining practically all our researches and tests 
to what may be termed long waves. 

The investigation of short waves was again taken 
up in Italy early in 1916 with the idea of utilising 
beams of reflected waves for certain war purposes, 
as the speaker was greatly impressed with the 
advantages which such a system would afford in 
minimising tapping or interception by the enemy, 
besides greatly reducing the possibility of inter- 
ference with our own stations. 

Senator Marconi referred to papers on the subject 
read by Mr. C. S. Franklin and himself, the tormer 
before the Institution of Electrical Engineers on 
April 3rd, 1922, and the latter at the American 
Institute of Electrical Engineers on June 20th, 
ot the same year. 

The reflectors now used for this system, said the 
lecturer, are not composed of solid sheets of metal, 
such as those employed in his early tests in 1896, 
but of a comparatively small number of wires placed 
parallel to the antenna and spaced around it on а 
parabolic curve of which the transmitting or receiv- 
ing antenna constitute the focal line, as it was soon 
axcertained that this was a much more practical 
arrangement. 

Since 1916," said Senator Marconi, various 
patents have been taken out by myself 
and Mr. C. 8. Franklin, and in the latest 
Oi these Mr. Franklin describes an arrangement in 
which the antenne and reflector wires are arranged 
so ав to constitute grids parallel to each other, the 
nerials or antenne being energised simultaneously 
Yrom the transmitter at a number of feeding 
points through a special feeding system, so as to 


ensure that the phase of the oscillations in all the 
wires is the same. 

„In 1919 experiments were commenced in which 
Mr. Franklin succeeded in using electron tubes or 
valves for the generation of very short wavee, the 
object then being to evolve a directional radio- 
telephonic system. 

* The great value of the reflectors was demon- 
strated by average measurements made, which 
showed that the value of the energy received when 
both reflectors were used was 200 times that of 
the energy that could be received without reflectors. 

* In April, May and June of last year a series of 
long distance tests on short waves were carried out 
under my direction between а small experimental 
transmitting station at Poldhu in Cornwall and a 
receiver installed on the S.Y. ' Elettra.' 


* Mr. C. S. Franklin was responsible for most of 
the design and operation of the transmitting ar- 
rangemente at Poldhu, and Mr. С. А. Mathieu was 
in charge of the receiving apparatus on the yacht, ` 
where I also was present during the whole of these 
tests. 


“ These tests proved by the definite results obtained: 

(1) That the day ranges proved to be reliable and 
not inconsiderable. 

(2) That the night ranges were much greater than 
anyone, myself included, had anticipated, and 
no doubt very considerably exceeded the 
maximum distance to which } was able to 
proceed with the Elettra.’ 

(3) That intervening land and large portions of 
continente do not present any serious obstacle 
to the propagation of these waves. 


* Perhaps one of the most remarkable scientific 
resulta of the experimental work carried out on my 
yacht was to ascertain quite definitively that the 
coefficient of the well known Austin Formula for 
the propagation of the waves was defective when 
applied to short wave phenomena. 

* During the teste to the ' Elettra' on 97 metres 
wave the Poldhu transmitter consisted of 8 glass 
valves (standard M.T.2) worked in parallel, the 
input to the valves being 12 kw. The radiation 
from the aerial was approximately 9 kw. The 
parabolic reflector concentrated the energy towards 
Cape Verde and gave a strength of field in that 
direction which would have required a radiation of 
approximately 120 kw. from the aerial without a 
reflector to produce.”’ 

The route covered during the experiments in- 
cluded Cape Finisterre (Spain), Seville, Gibraltar, 
Madeira and St. Vincent. 

„At St. Vincent, as at Madeira, the Poldhu signals 
could always be received with the receiving aerial 
disconnected, or with the heterodyne or l.f. 
amplifier switched off. 

Since February of this vear a further series of 
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tests have been carried out over 
ranges which included the greatest 
possible distances separating any 
two places on earth. | 

“ A gpecial short wave receiver 
was installed on the S.S. ‘Cedric,’ 
and reception tests were carried 
out with Poldhu by Mr. Mathieu 
during a journey of this vessel to 
New York and back. No reflec- 
tors of any kind were employed at 
either end. | 

“The results showed that on 
the ‘Cedric’ signals could be 
received during daytime up to a 
distance of 1,400 nautical miles, 
and it was confirmed that the 
signals’ intensity is symmetrical 
to the mean altitude of the sun 
at all times. 

*'lhese results were so en- 
couraging that I was tempted 
to try & wireless telephony test to 
Australia. 

„With rather experimental 
arrangements at Poldhu, intel- 
ligible speech was transmitted for 
the first time in history from 
England to Sydney on Friday, 
May 30th, of this year. | 


* For the telephone test to Australia, oil-cooled | 


valves were employed for the main valve and for 
modulating valves. The wavelength was 92 metres 
and an independent drive was employed for con- 
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A distant view of Poldhu wireless station, between which and the yacht 
** Elettra,” Senator Marconi carried out his short wave experiments. 
The four largest masts support the beam transmitting aerials. 


trolling the main valves. The total power supplied 
to the valves was approximately 28 kw. divided 
up as follows : 18 to main valves, 8 to the modulat- 
ing valves and 2 to the drive valves. No reflector 
was employed.” 


Broadcasting. 
REGULAR PROGRAMMES ARE BROADCAST FROM THE FOLLOWING EUROPEAN STATIONS :— 


GREAT BRITAIN. 

ABERDEEN 2 BD. 495 metres; BIRMINGHAM 6 H. 75 
metres; GLASGOW 6 8С, 420 metres; NEWCASTLE 5 NO, 
oo metres; BOURNEMOUTH 6 BM, 385 metres; MANCHESTER 

ZY, 375 metres; LONDON 2 LO, 365 metres; CARDIFF 5WA, 
51 metres ; L 6 LV 5 55 18 metres; PLYMOUTH 
PY (Relay), 335 metres; ED овен ? RH (Relay), 325 
mctres ; (Relay), 303 metres. Tuesdays, Thursdays 
and Fridays, 1 p.m. to 2 p.m. (LO only). Regular daily pro- 

ammes, 3 to 7.30 p.m., 8 to 11.30 p.m. Sundays, 3 to 5 p.m., 
‚зо tO 10.30 p.m. 


FRANCE. 

PARIS (Eiffel Tower), FL, 2,600 metres. 7.40 a.m. Weather 
Forecasts, 11.0 a.m. (Sunday) ; 10.45 a.m., Cotton Prices; 12 noon 
Market Report; 12.15 to 12.30 (Weekdays), Time Signal and 
Weather Forecast; 3.40 p.m, Financial Reports; 5.30 p.m., 
Bourse Closing Prices; 6.15 p.m., Concert; 8.0 p.m., Weather 
Report ; го p.m. (Wednesday and Sunday), Concert; 10.10 p.m., 
Weather Forecast. 

PARIS (Radio Paris), SFR, 1,730 metres. 12.30 p.m., Cotton 
Prices, News; 12.45 p.m., Concert; 1.30 p.m., Exchange Prices ; 
4.30 p.m., Financial Report; 5.0 p.m., Concert; 8.30 p.m., News 
and Concert. 

PARIS (Ecole Superieure des Postes et Telegraphes), 450 metres. 
3.45 p.m. (Wednesday), Talk on History; 8.0 p.m. (Tuesday), 
Euglish Lesson; 8.30 p.m., Concert; 9.0 p.m., Relayed Concert 


or Play. 
PARIS (Station du Petit Parisien D), 340 metres. 8.30 p.m., Tests. 
BELG Я 


BRUSSELS, BAV, 1,100 metres. At 2 p.m. and 6.50 p.m., 
Meteorological Forecast. 

BRUSSELS ( Radio Electrique '), 265 metres. Daily, 5 p.m. 
to 6 p.m., Concert; 8 p.m. to &.15 p.m., General Talk, 8.15 p.m. 


to 10 p.m., Concert. 
HOLLAND. 
THE HAGUE, PCGG, 1,070 metres. 4 to 6 p.m. (Sunday), 9.40 
to 11.40 p.m. (Monday and Thursday), Concerts. 
GUE (Heussen Laboratory), PCUU, 1, 50 tuctres. 
10.40 to 11.40 a.m. (Sunday), Concert; 9.40 to 10.40 p.m., Concert ; 
8.45 to 9 p.m. (Thursday), Concert. 


THE HAGUE (Velthuisen, PCKK, 1,050 metres, 9.40 to 
10.40 p.m. (Friday), Concert. 
HILVERS 1,050 metres. 9.10 to 11.10 (Sunday), Concert 
and News. 
EN (Middelraad), PCMM, 1,050 metres. Saturday, 
9.10 to 10.40 p.m., Concert. 
AMSTERD РА 6. 1,050 metres (Irregular), 8.40 to 10.10 
p.m., Concert. 
AM (Vas Dias), PCFF, 2,000 metres, 9 a.m. and 
5 p.m., Share Market Report, Exchange Rates and News. 


DENMARK. 
LYNGBY, OXE, 2,400 metres. 8.30 to 9.45 p.m. (weekdays), 
8 to 9 (Sunday), Concert. 


SWEDEN. 
(Telegrafverket), 440 


STOCKHOLM metres. Monday, 
Wednesday and Saturday, 7 to 9 p.m. Sunday, 11 to 12 a.m. 
STOCKH (Radiobolaget), 470 metres, Tuesday and 


OLM 
Thursday, 7 to pm. Sunday, 6 to 8 p.m. 
GOTHENBURG (Nya Varvet), 700 metres. Wednesday, 7 to 8 p.m. 


BODEN, 2,500 metres. 6.0 to 7.0 p.m., Concert. 


- BERLIN (K ), LP, 2.370 metres (Sunday), 


10.40 a.m. to 11.45 a.m., Orchestral Concert. 4,000 metres. - 


7 to 8 a.m., Music and Speech ; 
Speech; 5.0 to 5.30 p.m., News. 

EBERSWALDE, 2,930 metres. Daily 1 to 2 p.m., Address and 
Concert; 6 to 7.30 p.m., Address and Concert; Thursday a:.3 
Saturday, 7.20 p.m., Concert. 

BERLIN (Vox Haus), 430 metres. 11 a.m., Stock Exchange 
1.55 p.m., Time Signals; 5.40 to 7 p.m., Concert; 7 to Ў p.m 
(Sunday), Concert. 

BRESLAU, 415 metres. 

HAMBURG, 302 metres, 

STUTTGART, 437 nictres. 

KONIGSBERG, 460 metres. 

FRANKFURT AM MAIN, 467 metres. 7.30 to 10 p.m. 
Gramophone records. 

LEIPZIG (Mitteldeutsche Rundfunk A.G.), 452 metre:. 

MUNCHEN (Die Deutsche Stunde in Bayern), 485 metres. 


12.30 to 1.30 p.m. Music aud 


Tests, 


LI 
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1. AU 
és published. 2. Not more than four 


tions are answered through the post. 


A selection of those of general interest 
may be sent in at any one time. 3. Every 


question should be accompanied by a postal order for 1/-, or 3/6 for four questions, and by a 

coupon taken from the current issue. 4. A free coupon appears in the first issue of each 

month, and if this ts sent in together with coupons from the three previous issues, the 
reader is entitled to have one question answered free of charge. 


“ A.H.M.” (Dublin) asks for a diagram of a 
five-valve receiver in which the switching is 
carried out by means of radial switches having 
two parallel arms and eight contacts. 

The diagram is given in Fig. 1. Switches are 
provided to connect the A.T.C. in series or in 
@arallel, to use a direct or coupled tuning circuit, 
and to cut out the amplifying valves when not 
required. Reaction my be coupled to the tuned 
anode coil in the plate circuit of the first valve, or 
*o the secondary tuning inductance. The two 
reaction coil plugs are connected in parallel, and a 
ceversing switch will be unnecessary if reaction is 


€ 


Fig. 1. A.H.M.” (Dublin). 


always coupled to the tuning circuit when the H.F. 
valve is in use, and to the secondary circuit when 
the H.F. valve is switched off. As your loud 
speaker has & low resistance, e telephone transformer 
will be neceasary. 


„L. H. W.“ (Bristol) is building a receiver in 
which the panel space is limited, and asks if 
it will be possible to use a tapped semi- 
aperiodic inductance coil for the A.T.I. 

As efficiency and a high degree of selectivity are 
essential, we strongly recommend the use of plug-in 
type coils for the tuning of the aerial circuit of 


А four-valve receiver controlled by means of double pole radial switches. 
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your receiver. The semi-aperiodic coils to which 
you refer are often used. as intervalve couplings, 
but are not suitable for aerial circuit tuning. The 
principal advantage of these units is to be found in 
ease of operation and compactness. On the other 
hand, the selectivity obtained is not very high, 
and if it is necessary to eliminate transmissions 
from a local station, it would be advisable to 
employ а coupled aerial circuit if the high frequency 
valves are coupled by means of these coils. 


“ В.Т. (Oldham) asks (1) For a diagram of a 
two-valve power amplifier with an efficient 
method of switching, permitting separate 
Н.Т. voltage for each valve. (2) In what 
respects the characteristics of the L.S.1 and 
L.S.2 valves differ from one another. (3) 


Whether a capacity of 2uF will Бе sufficient 
when connected across the H.T. battery. 

(1) A suitable circuit is given in Fig. 2. We 
recommend the use of telephone pluge and jacks for 
When 


the control of the number of valves in use. 


INPUT 


Fig. 2. R.T.” (Oldham). 
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H. T., as in Fig. 2. 


A two-valve power amplifier in which the number of valves in use may 
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largely upon the condition of the battery and ite 
internal resistance. Often it is possible to operate 
а receiver successfully without any Н.Т. condenser 
when the batteries are new. When more than one 
Н.Т. tapping is employed, it is advisable to connect 
separate condensers between each .tapping and 
Each of these condensers may 
be given a capacity of 2uF, as you intend to use 
power valves which consume а rather higher Н.Т. 
current than valves designed for general reception. 


" W.A.W." (Plymouth) asks what values of 
inductances and capacities would give best 
results with the B.B.C. wavelength in the 
super-regenerative receiver described on p.151 
in the issue of May 7th, 1924. 

The inductance L, should consist of а frame 
aerial 4 ft. square, wound with six turns of No. 18 
or No. 20 S.W.G. copper wire, and а No. 25 Igranic 
plug-in coil connected in series with the frame. 
Lg may be a No. 100 coil, and L, and L, each 
No. 1500 Igranic plug-in coils. The condenser C, 
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controlled by telephone plugs and jacks. 


this method is employed it is possible to supply each 
valve from a separate H.T. tapping, whereas in the 
case of switching by D.P.D.T. switches, extra H.T. 
cells have to be introduced into other parts of the 
circuit. By plugging the telephones into the jack 
on the extreme left of the diagram, the amplifier 
will be entirely disconnected and the telephones 
will be connected directly to the detector preceding 
the amplifier. (2) Although the L.S.1 and L.S.2 
type valves require the same filamegt and H.T. 
voltages, there is а difference in the dimensions of 
the valve elements which gives the L.S.1 valve а 
higher impedance and amplification factor than the 
L.S.2 type. The L.S.2 valve should therefore be 
used after the 1.5.1 type in a power amplifier. 
(3) The value of the H.T. condenser will depend 


should be given a value of 0:0005 uF, C, and C, 
0-001 uF each, one of these condensers being fixed 
and the other variable. The condenser C, should 
have a capacity of 0-002 ЦЕ. 

" A.C. Y." (St. Albans) submits a diagram of 
a two-valve receiver (1 Н.Е. and detector) and 
asks why it is that he is unable to stop self- 
oscillation. 

It seems most probable that the oscillations are 
being caused by permanent magnetic coupling 
between the aerial and anode coils of your receiver. 
You should try the effect of varying the mutual 
position of these two coils, which should generally 
be mounted at right angles and as far apart as 
possible. It will also be an advantege to connect & 
2 mF condenser across the H.T. battery. 
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TO WHAT WOULD YOU REFER 
IN CASE OF DIFFICULTY? 


HOME CONSTRUCTORS 
WIRELESS GUIDE 


By W. JAMES. 


Price 8/6 nett 


(Post Free 3/10) 
is a perfect Encyclopædia of Wireless 
and will quickly settle your problems. 
Adopt the Encyclopædia habit and 
get а copy to-day. | 
A few of the Main features. 
оор вд and Frame Aerials, dimensions and 


Tuners and Couplings and H 


Plug-in Coils, etc. etc. 

Circuits, best methods of - 
— Cx ts, — connecting con 
Comunon Faults in T 


and Self-Oscillation. 
and its Different Couplings. 
How many Different Types of Receivers. 
Special ur on Sensitive Single- Valve Receivers. 
Amplifier with Crystal Rectifier. 
tion. Reinartz, 
Regenerative Receivers. 
on Cells and Accumulators. Construction, 
y, etc., etc. 
Alternating Current Mains. 


| The Wireless Press 


Limited 
Pioneer House for 
Wireless Publications 


12-13 Henrietta Street, 
LONDON, W.C.2 


Points 


Price 3/6 each. 


— IN TWO PARTS — 
By Philip R, Coursey, B.Sc., F. Inst. P. 


Post free 3/10 


These books are the joy of the genuine 
experimenter. 


The first edition ran into many 
thousands and was quickly sold out, 
which gave the author the opportunity 
of bringing this, the second edition, 
right up to date. 


The aim of the true wireless experi- 
menter should not be to build an 
installation from a complete set of 
working drawings, but rather to design 
the set to meet his own special require- 
ments. These books indicate the 
chief features of such design work, 
and the principles upon which it 
depends. 
PART I. 


Deals with the General Principles underlying the 
design of radio receiving equipment. 


CONTENTS :—General Considerations, Essential Com- 

nents of a Radio Installation—AERIAL AND AERIAL 
IRCUIT, Elevated Aerials, Position, Insulators, Masts, 
Anchorages, Lead-in, Frame, Indoor and Tree Aerials— 
RECEIVING TUNERS, Multi-layer, Pile and Spaced 
Windings, Honeycomb, Duolateral, Basket, * т 
Burndept Coils, Condensers—RECEIVING AMPLIFIERS 
AND. DETECTORS, Crystal and Valve, L.F. and H.F. 
Amplification, Armstrong Super Heterodyne and Super- 
Regenerative Receiver, Tuned Anode Reaction, Recordi 
—HETERODYNES. 


PART II. 


Devoted to Data and Actual Quantitative Design. 
CONTENTS :—MEASUREMENT OF H.F. CURRENTS 
AND VOLTAGES, Main Principles, Simple Measuring 
Instruments, Moullin Voltmeter and Ammeter—FUNDA 
MENTAL FORMULAE AND DATA, Frequency and 
Wavelength, Effective Resistance of Acceptor and Rejector 
Circuits, Coupling Coefficients, Н.Е. Resistance, In- 
ductances and Capacities in Series and Parallel —AERIALS 
AND THE TUNING CIRCUITS, Elevated and Frame 
Aerials, Reception Factor, Capacity of Aerials, Design 
of Secondary Circuits TUNING COILS AND IN- 
DUCTANCES, Nagaoka's Formale and Modifications, 
Design Curves, Examples, Winding Table for Insulated 
Wires—CONDENSERS, Formule, Fixed and Variable 
Condensers, Self-Capacity of Coils, Effect of Self-Capacity 
on Losses—VALVES AND THEIR CONSTANTS— 
SIMPLE MEASUREMENTS WITH VALVE CIRCUITS, 
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Ате you sure? 


Are you sure that you can invite her tolisten? Can ou ler 
your headphones to give you clear and unsullied reproduction. 
want her to appreciate the efficiency of your set, and it's 07 
occasions that the ordinary headphones choose to be perverse 
rueful but patient smile is your reward. Get Brandes Matehed 
headphones and be proud of them—their consistent purity ; nd 1 

of tone will never fail you. Finished appearance, strong const 
and designed for long and comfortable wear, a guarantee 'nabli 
to return them within ten days if you are not satisfied adds 
desirability. Ask your dealer for Brandes. ) 
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THE ALL-BRITISH WIRELESS EXHIBITION, 1924 


HE first announcement has been 

made regarding the All-British 

Wireless Exhibition, 1924, which 

will be organised by the National 
Association of Radio Manufacturers, and 
will this year be held at the Albert Hall, 
Kensington, from September 27th to October 
Sth, inclusive. 

It is interesting to note that this is the first 
occasion on which the Albert Hall has been 
used for trade exhibition purposes. The 
organisers state that this Hall has been 
selected on account of its convenience, 
comfort and accessibility. The size and 
arrangement of the Hall offers every oppor- 
tunity for a very comprehensive Exhibition 
of the products of the new British industry 
which broadcasting has created. 

Under the terms of the single wireless 
licence now issued by the Postmaster-General, 
sets or parts used for the construction of 
apparatus for broadcast reception must be 
of British manufacture. 


The trade association which is organising 
this Exhibition will, we understand, be 
confined to British products by British 
firms. 

The British public is proverbially slow to 
take advantage of innovations, even though 
it may be apparent that they will be of 
direct benefit both to the individual and to 
the community. So, with broadcasting, . 
we see that, in spite of the admittedly 
valuable public service which it provides, 
not-more than a small percentage of the 
total population of this country has so far 
taken advantage of it, and the endeavour 
will be made by the organisers of thc 
Exhibition to impress upon the public at 
large the great importance of broadcasting 
to the nation, and in so doing, not only will. 
the community be benefited, but emplov- 


‘ment will be found for many in addition to 


the present tens of thousands of British 
workpeople who have been absorbed into 
the machinery of the industrv. 


N. P. L. CALIBRATION WAVES. 


We welcome the news that a service of 
calibration waves is now being conducted 
by the National Physical Laboratory at 
Teddington, from their station, 5 HW. 
Particulars of these transmissions are given 
in detail elsewhere in this issue, but we wish 
to call attention to the value of these trans- 
missions to the experimenter. 

The approximate wavelength range over 
which transmissions are taking place at 
present is 833 to 5,000 metres. 

We hope that the N. P. L. will consider 
transmission of calibration waves on shorter 


wavelengths in the near future, as un- 
doubtedly these would be of more value to: 
the majoritv of experimenters. 

Another point which we believe a large 
proportion of listeners will regret is that the 
transmissions take place in the afternoon at 
a time when it is not convenient for many 
to listen in. 

Perhaps when the N. P. L. come to know 
how much such standard wavelength trans- 
missions are valued thev will find it possible 
to arrange for other or additional hours of 
transmission. 


The Scotch Express leaving King's Cross. 


> 


RADIO COACH 677. 


A PRELIMINARY REPORT OF THE TRANSMISSION 
AND RECEPTION TESTS ON AN EXPRESS TRAIN. 


Radio coach 6 ZZ left King’s Cross Station on Friday evening, July 5th, 

attached to the 7.38 p.m. Scotch express of the London & North-Eastern 

Railway. The occasion was an experiment carried out through the courtesy 

of the officials of the railway company by various members of the Radio 

Society of Great Britain to test the practicability of radio communication to 
and from an express train using the amateur wavelengths. 


By Рнпір R. Coursey, B.Sc., F. Inst. P. 


OR the purposes of the test a coach 

had been placed at the disposal of the 

Society and was available in a siding 

at King’s Cross Station on the 
Wednesday before the test to enable the 
necessary experimental radio gear to be 
installed. The special coach was attached 
to the rear of the train for the run as far 
as Newcastle-on-Tyne, this period coinciding 
with broadcast transmission times and with 
the early darkness hours of the night. 

The equipment installed on the coach 
consisted of two practically distinct parts. 
Firstly, the short -wave transmitting and 
receiving apparatus, and secondly, apparatus 
for the reception of broadcasting. These 
two main parts were installed at opposite 
ends of the coach on benches which had been 
fitted up specially for the purpose through 
the kindness of the railway company. 

The aerial used for the test was installed 
entirely inside the coach, and consisted of 


two wires, spaced about 6 ins. apart, and 
running almost the entire length of the coach. 
The length of the wires was 50 ft., and they 
were hung 2rins. below the roof. The 
insulation of the wires was provided bv 
strips of ebonite, which served not only to 
space the wires apart, but also as a means of 
attaching the supporting cords, by means of 
which the whole aerial was held in position 
and prevented from swaying about during 
the motion of the train. 

At one end of the aerial, the end furthest 
from the transmitting apparatus, the two 
wires were spread out towards the two sides 
of the coach, while at the other end thev 
were brought together and connected to a 
radio frequency ammeter, and thence to 
a single wire leading down to a change-over 
“© send-receive " switch mounted on the end 
of one of the benches fitted down the centre 
of the car, on which the short wave receivers, 
and the operating kev, etc., were mounted. 
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The aerial circuit was completed by a 
coupling coil forming part of the transmitting 


apparatus, and an earth connection made to . 


the steel chassis of the coach. 

The energv supply for the transmitter was 
provided by two large 12-volt batteries 
installed in the coach by the railway company, 
and also by three r2-volt С.А.У. batteries, 
which were used to drive an auxiliary H.T. 
generator. Sundry 
other 6-volt and 
4-volt accumula- 
tors were used for 
the receiving sets 
and for the relay 
key, etc. One of 
the r2-volt bat- 
teries was reserved 
for lighting the 
filament of the 
transmitting 
valve, апа the 
other was used to 
feed the L.T. sup- 
ply circuit of а 
Mackie H.T. gen- 
erator, which 
machine had а 
rated output of 
70 mA. at I,IOO 
volts. The valve 
used for the trans- 
mitter was a 
special Mullard 
low impedance 
valve, type 0/150, 
control (А), which 
possessed the ad- 
vantage of allow- 
ing the use of the 
comparatively low 
anode voltage of 
about 1,000 volts 
on а valve of 
liberal rating, 
which, while also 
being steadier in operation, would not be 
damaged if the production of oscillations 
was stopped while the H.T. voltage was 
still applied to the anode. This arrange- 
ment possessed certagn advantages, as will 
be shown below. 

The H.T. supply from the generator was 
taken direct to the anode of the valve 
through a suitable radio-frequency choke 
coil. An anode stopping condenser of 
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The arrangement of the transmitting equipment. A cushion 
is used to minimise vibration, while the accumulators used for 
running the Machie rotary transformer and filament heating 


are held in position by brackets on the floor. 
key through a relay short circuited the grid coil, making use 
of the back key contact. 
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o-or нЕ. capacity was employed between the 
valve anode and the anode clip on the 
oscillation circuit inductance, and an oscilla- 
tion circuit condenser of 0'0005 pF capacity, 
both being of Dubilier manufacture. The 
oscillation circuit was loose coupled to the 
aerial circuit so as to give a steadier oscilla- 
tion frequency independent of any likely 
changes of aerial capacity due to the motion 
of the train. 

To facilitate 
signalling a relay 
key was used,’ 
controlled by a 
small hand key 
placed near the 
receiving appara- 


tus. In the pre- 
liminary tests of 
the transmitter, 


when it was being 
installed in the 
coach prior to the 
run on the train, 
the relay key con- 
tacts were placed 
in series with the 
H.T. supply from 
the generator, but 
it was found that 
this arrangement 
resulted in a verv 
unsteady C.W. 
note, owing to the 
changes of speed 
of the H.T. genera- 
tor when the load 
was thrown. on 
and off by the 
key. It was there- 
fore decided to 
maintain the load 
on the machine 
more nearlv con- 
stant by keeping 
the H.T. supply 
connected to the valve anode continu- 
ously, and to start and stop the valve 
oscillating by placing the key directly 
between grid and filament of the valve, 
so as to short circuit the grid circuit. 
This necessitated using the back contacts of 
the hand key, so as to cause the relay kev 
to operate on reversed morse, opening the 
circuit for signals, and closing for spaces. 
The advantage of having a valve of liberal 


The signalling 
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rating for the power used was rendered 
more obvious when using this method of 
keying, as when the valve was prevented 
from oscillating the anode naturally tended 
to heat up, but this heating was not excessive. 
as the anode was able to dissipate all the 
available energy under these conditions. 
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with V 24 and OX valves. Either receiver 


could be used at will by means of a simple 
change-over switch. | 

As has already been stated, the broadcast 
receivers, of which there were two, were 
installed at the opposite end of the coach to 
the short-wave apparatus. 


Either receiver 


The transmitter. The tap on the centre of the right-hand coil connects to the valve grid, the closed circuit is 

tapped off and joined to the condenser by the metal foil connectors, the filament tap is midway between the closed 

circuit taps, and the anode tap is near the outer edge of the inductance. The left-hand coil is the loose-coupled 

aerial circuit, which is held rigidly in position by means of a bracket. The high frequency choke, stopping 
condenser, relay key and filament resistance can be seen, 


The transmitter was adjusted to work on 
185:2 metres wavelength, this figure being 
as nearly as possible identical with the 
wavelength used by the fixed control station 
6 XX during the tests. 

For the reception of short waves two 
receivers were installed, one being lent by 
Mr. Н. Andrewes and the other by Mr. F. H. 
Haynes. The former was equipped with 
Myers dull emitter valves, and the latter 


could at will be clipped on to the free end 
of the transmitting aerial, the “* ѕепа- 
receive " switch at the opposite end of the 
aerial being opened for this purpose. А 
spring clip was used to make the aerial 
connection for these broadcast receivers 
when required, so as not to interfere with the 
transmission of signals by any additional 
capacity of switches, etc., hanging on to the 
aerial. 


сү 16, 1924 


For the purposes of the test a number of 
amateur transmitters álong or near the 
L.N.E.R. route to Newcastle had been 
communicated with beforehand, and a 
programme of transmissions arranged, in- 
cluding (if possible) two-way communication 
between the train station, and these various 
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Sets used for broadcast reception. 
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running in three portions, the second part 
leaving at 7.38 p.m. B.S.T.), some preliminary 
tests of the reception of broadcasting from 
2 LO were carried out. It was noted that 
the signal strength fell off very much as the 
coach entered Gas Works Tunnel, imme- 
diately to the north of the station, but that 
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Mr. B. Hesketh (left) is seen operating the McMichael set which, together 


with the General Wireless receiver, brought in broadcast transmissions from several stations during the journey. 
Mr. L. McMichael, Vice-President of the Radio Society, is on the right of the picture. 


fixed stations. Schedules had been arranged 
with the following stations along the line : 

2 WD (Mr. C. W. Clarabut, Bedford). 

5 DN (Capt. L. A. K. Halcomb, Sheffield). 

2 DR (Mr .S. R. Wright, Shipley, Yorks). 

2 OG (Mr. A. Cooper, York). 

5 MO (Mr. W. G. Dixon, Rowlands Gill, 

near Newcastle-on-Tyne). 

As the coach was shunted into King's 
Cross station preparatory to attaching it to 
the rear of the second portion of the ‘ 7.30 " 
Scotch express (which on this evening was 


the transmission could still be heard very 
faintly. On emerging from the tunnel 
normal strength was regained, but a sharp 
diminution took place again when the 
coach entered the station and came under 
the screening effect of the steel girders 
supporting the roof. The signal strength 
continued to fall as the coach further entered 
the station, falling to a sharp minimum near 
the centre, and rising again as the coach 
approached the southern end of the station. 
This appeared to indicate that the waves 
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Mr. Philip R. Coursey (left) operating one of the short wave receiving sets. Readers will recognise this set 
as the one recently described in the pages of this journal by Mr. F. Н. Haynes. А heterodyne wavemeter 15 
in the centre. On the right is Mr. Н. Andrewes with his short wave set which comprises one stage of H.F., 


valve detector апа two optional L.F. stages. 


The valves are enclosed and possessed the special merit of being 


non-microphonic. 


were penetrating into the space under the 
station roof through the (more or less! open 
ends of the building. and that possibly some 
interference effect between the waves entering 
at opposite ends was the cause of the central 
minimum. 

As the train started, test signals were 
picked up from 6 X X station, but these were 
comparatively weak, probably owing to 
local screening, in addition to the screened 
nature of the aerial inside the coach. It was 
soon found that the vibration of the train 
rendered the use of the receiver containing 
the ordinary receiving valves practically 
impossible, even although it was mounted 
on a soft cushion, etc. The rigid nature of 
the Mevers valves in the second receiver, 
however, permitted its use without these 
troublesome microphonic noises. <A further 
receiving trouble developed in the imperfect 
and variable contacts between the steel 
chassis, springs, wheel axles, etc., which 
caused loud noises in the receiving telephones. 
These interfered very much with reception, 
particularly of weak signals, and doubtless 
prevented the interception of many signals 
which would otherwise have been heard 
during the test. During the few brief 
periods during the run, when: the train was 
stopped in a station, reception was very much 
better, and the troublesome noises were 
absent. A similar absence was also noticed 


when the brakes of the train were in use, 
this probably being due to the brake control 
rods acting as an electrical short circuit to 
the imperfect contacts, and giving a positive 
connection between the chassis and the 
wheels. 

The first transmission to 6 XX from 6 ZZ 
on the train, at 7.45 p.m., was partially 
interrupted by the incorrect functioning of 
һе relay key. This was fortunately rectified 
after a few minutes, and transmission then 
proceeded normally. 

The first transmission from 6 ZZ to 2 WD 
(Bedford), at about 8 p.m., was intercepted 
by 6 XX, although there was considerable 
jamming from local amateur stations making 
telephone transmissions. Many of the sub- 
sequent transmissions made by the train 
were also intercepted by 6 XX over very 
much larger ranges than had been expected. 
Shortly after this, signals were exchanged 
with the Bedford station, although his signals 
were weak as received on the train for the 
reasons already stated. 

Subsequent communications were effected 
with 5 DN (Sheffield), 2 OG (York), and 5 MO 
(Newcastle), as well as 6 XX (London), and 
other interceptions were made. Very 
successful contact was also again made with 
2 WD (Bedford), and two-way communica- 
tion established when the train was about 
100 miles north of Bedford. 


— — 


^— soon afterwards. 
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On after leaving York, 5MO (Newcastle) 
was called, and communication established 
Two-way communication 
was continued with 5 MO for approximately 
one hour until Newcastle was reached. From 
a message received from 5 MO soon after 
contact was established it transpired that 
he had been receiving the signals from the 
train for the entire distance from Grantham, 
t.e., when the train was about 165 miles 
south of Newcastle, in spite of very bad 
atmospherics from a local thunderstorm 
during the evening. 

Later on atmospherics became worse in 
the London district and interfered with 
communications between 6 XX and the 
other stations taking part in the tests. 

It is not yet possible to give anything like 
a complete account of what was accom- 
plished in signalling range from the train 
transmitter, but, in addition to what has 
been stated above, it may be mentioned that 
its signals were intercepted by 6 XX for 
a distance of approximately 150 miles in 
spite of local jamming, and interference 
from the first harmonic of 2LO, which was 
rather troublesome. A station in Glasgow 
intercepted signals from the train 6 ZZ for 
some considerable time over ranges well in 
excess of 150 miles, and 2 AKS, at Golders 
Green, London, intercepted transmissions 
from the train even when it was passing 
over Newcastle Bridge, about 270 miles 
away. 

In brief, it may be stated that the tests 
were eminently satisfactory, and in many 
ways gave results much exceeding expecta- 
tions. They showed conclusively that two- 
way communication with an express .train 
moving at high speed is possible, not only 
over very limited distances, but also over 
considerable ranges running into upwards of 
100 miles, even when using quite small power 
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and simple apparatus, with wavelengths *« 
of the order of 185 metres. The fact that 
these results were obtained with an aerial 
entirely inside the railway coach being all 
the more remarkable. The tests have also 
shown up the difficulties attendant upon 
reception on the train, and have indicated 
how these difficulties may be minimised or 
overcome. Suchimprovements should enable 
much better reception ranges to be obtained 
with consequent increase in the effective 
area of two-way communication. 

Other important conclusions, reports on 
fading of signals, etc., will probably also be 
obtained when all the reception logs of the 
test have been properly examined and the 
results compared, but the report of this 
examination must be reserved until a later 
date. 

In conclusion, especial thanks are due to 
the London & North-Eastern Railway Co. 
for their interested co-operation in the tests, 
and.for the way in which they assisted 
in their planning and prosecution, to 
Mr. A. J. Bull who represented the Chief 
Mechanical Engineer and Mr. J. R. Hind, 
Chief of the Press Section, L. & N.E. Rly., 
to Mr. Maurice Child and others for the 
indefatigable manner in which they helped 
in the installation of the apparatus before 
the test, to Messrs. Mullard Radio Valve Co., 
Ltd., Messrs. W. Mackie & Co.; Messrs. C. A. 
Vandervell & Co., Messrs. General Wireless, 
Ltd., Messrs. L. McMichael, Ltd., Mr. H. 
Andrewes and Mr. F. H. Haynes, for the 
loan of apparatus and parts; to Messrs. 
Dubilier Condenser Co., Ltd., both for the 
loan of apparatus and for help in fitting up 
the transmitting apparatus; and to all 
who helped in carrying out the tests, not 
only on the train, but in the various fixed 
stations with which the tests were con- 
ducted. 


Reports of reception of the signals transmitted by 6 ZZ are coming ta hand, and as soon 
as these have been analysed in conjunction with the records kept on the moving train and 


the stations with which communication was established, a furthcr article will be published 


which should contain some most interesting data on the operation of the mobile set in 


varying conditions and localities. 
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A FOUR-VALVE RECEIVER, 


In the previous issue the requirements for a good four-valve set for general 


reception were discussed and preliminary constructional details given. 


The 


finishing of the receiver and the construction of the cabinet are dealt with 
here, and much useful information is given concerning the wiring-up of a set. 


By H. NINNIS. 


(Continued from page 437, July 9th, 1924). 


The difficulty which often arises when 
wiring up is in hand is the overheating of 
small parts such as valve stems, when 
making the soldered connection. To avoid 
this short pieces of No. 14 S.W.G. wire may 
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Rear view showing the valve platform and arrangement of the components. 


the transformer end of the small panel so 
that leads can be taken from the inner 
filament pieces of the rheostats and from 
the outer pieces to a common lead which 
can be run right across the set to form the 
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The method of wiring up the valve 


sockets so that the leads are conveniently distributed above and below the valve platform can be clearly seen. 


be bent to form a loop at one end and have 
an “ L” turn of about $ in. from the loop. 
These pieces may be clamped down under the 
valve stems and greatly facilitate the making 
of solder connections on to the valve circuits. 

In the mounting of the valves it is as well 
to arrange for the plate socket to be towards 


L.T. + and passing the grid condenser clip 
to which it may be attached. 
SOLDERING. | 

Before the soldering up of the connections 
is undertaken it is advisable to clean off the 
tips of all screws by means of a smooth file 
and as the use of fluxite greatly facilitates 
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Diagram showing the actual росте between which leads are run. 


the making of a good joint a littie may be 
verv sparingly applied by means of a small 
camel-hair brush. The use of soldering flux 
of this sort is not generally recommended 
when constructing wireless apparatus, but 
if it is applied in this manner the making 
of solder connections will be rendered quite 
easy, and at the same time there is not much 
danger of there being any excess of flux 
which might spread to the face of the panel. 
All points to which solder connections are 
to be made should be tinned at this stage, 
using a clean hot iron. 

The ends of the wires should also be tinned 
before they are attached with a slight excess 
of solder and by this means the joints can 


b» easilp made without overheating the 
metal parts; herein lies the secret of neat 
soldering. 

When the joints are made it is advisable to 
wipe off all excess flux with a clean rag 
whilst the metal is still hot. 

WIRING. 

This requires thought, and it may be said 
that a good neat job carefully carried out 
is much easier than one in which the wires. 
are run at random. The lengths of wire 
to be used may be straightened by securing 
one end and stretching. 

Before any lead is actually shaped up, 
consideration must be given to ensure that 
it is being taken by the best route. The: 
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Details of the cabinet, which can be easily made up from planed mahogany. 


eye can be used to gauge short distances as 
to the points at which the bends are to be 
made, whilst a spare length of softer wire 
may be roughly bent to the required shape 
and used as a guide for bending the actual 
connecting pieces. 

THE CASE. 

This may be built from ; in. plain 
mahogany, which can be obtained from 
dealers in fretwork supplies. Complete 
constructional details are given in the accom- 
panying drawing and no great difficulty 
. Should be experienced provided the reader 
takes every precaution to ensure that all 
ends are made perfectly square. 

The sides are secured together by ? in. 
No. 4 countersunk brass screws and glueing 
may also be made use of. Fillets are used 
to secure front and back panel in position 
and also to serve as a guide for supporting 
the valve platform. 

To permit the withdrawal of the instru- 
ment panel from the box it is necessary to 
make breaks in the side fillets so that the 
valve platform can easily be withdrawn. 
After the usual sandpapering, the case may 
be polished, or it is almost equally satis- 
factory to give it a couple of coats of good 
varnish inside and out. Four rubber feet may 
be now screwed on and the box is complete. 


OPERATION. 

A full set of coils from No. 35 to 400 can 
easily be wound to the details given in a 
recent issue of this journal, using No. 26 
D.C.C. wire. As far as possible, the author 
uses dull emitter valves of the 0-06 class, 
which are operated from two accumulator 
cells of the D.T.G. type connected in series, 
and with all four valves in operation, give 
approximately 25 hours reception. With 
the set connected to a small frame aerial and 
using only three of the valves, the local 
broadcasting station is received quite well 
on a loud speaker at a distance of about 
ten miles. 

In retommending this set to other experi- 
menters, the author may point out that the 
design is free from constructional difficulties 
and can be built by a reader who does not 
possess any great workshop experience. 

The amount of work involved in making 
up the set has moreover been kept to а 
minimum and in the particular set illustrated 
it might be pointed out that it was laid out 
and all components fitted and the bigger 
part of the permanent wiring soldered in 
place, in the course of five hours. The 
complete set was finished in a matter of 
eight hours and at once gave satisfactory 
reception. 


* 
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FOUR-ELECTRODE VALVE RECEIVER. 


The circuit principle having been described, particulars of construction 


are given in this instalment. 


It will be remembered that this receiver makes 


use of the four-electrode valve for the purpose of providing efficient dual 
amplification. 


(Continued from page 421 of previous issue.) 


Turning to the actual work of construction, 
we may commence with the box. This 
should be of mahogany if good appearance 
is desired and the small additional expense 
is not obiected to. The wood may be of any 
thickness from about 3 to 4 inch, and the 
outside dimensions of the sides when 
assembled should be 94 by 111 inches. 
They can, of course, be dovetailed together 
if desired, but simple screwing and glueing 
with two $ in. No. 6 wood screws at each 
corner will be quite a satisfactory job. 
After glueing up and before putting on the 
bottom, the whole should be well papered 
up with glass paper of about No. r grade. 
The bottom should be 12 ins. by ro ins., of 
about the same thickness as the sides, and 
should be rounded off at the edges with a 
smoothing plane and glass paper. | 
will greatly improve the appearance of the 
box, but care should be taken in using the 
plane across the grain of the wood not to 
knock off the corners. In a job of this sort 
the planing is best done from the corners 
inwards, and not right across the strip. 


The bottom should be screwed only to”. 


the sides, and not glued, as it may be con- 
venient to remove it sometimes to get at 
the internal wiring. The box should of course 
be french polished if this can be done, but 
if this is not possible it can be varnished with 
one of the varnish stains on the market, but 
the results will, of course, not be so good. 
In polishing or varnishing, it 1s better to do 
the glued up sides and the bottom separately, 
screwing them together after they are quite 
finished. No actual dimension for the depth 
of the box has been given, as this will 
depend on the condensers used, which will 
probably be purchased and not made. The 
box should be deep enough to clear these 
condensers and their wiring by at least 


This 


4 inch. With most condensers on the market 
of the capacities stated, a depth of 4 inches 
for the box will be sufficient. 

We may now consider the panel. This 
should be of }-inch ebonite, 12 ins. by Io ins. 
The edges of this panel, which will overlap 
the sides of the box, should be neatly 
rounded off with emery cloth, and drilling 
mav then be proceeded with. Details for 
dnlling the panel will be found in Fig. 3, 
page 420 of our previous issue. | 

In this diagram the holes for mounting the 
condensers and the filament resistance are 
to be regarded as provisional only. They 
will naturally depend on the exact type of 
components chosen, and as these items are 
now obtainable in many different forms at 
attractive prices the question of choice may 
be left to the builder of the set, with the 
warning that the panel drilling should not 
be carried out until the parts have been 
purchased, as the methods of fixing have not 
been in any way standardised. 

The type of valve holder fitting is also 
optional. If preferred, valve legs mav be 
bolted directly to the panel, or the flanged 
type of holder here used тау be bolted to 
the panel with the flange on the upper side 
and exposed to view. The construction 
shown in which the valve holder is bolted 
up with the flange on the under side of the 
panel, is not difficult to carry out, and has 
the advantage of improved appearance as 
well as allowing the soldering of wires to 
the pins to be easily carried out. А hole 
an inch in diameter will be required in the 
panel for the body of the holder to pass 
through; and as a drill of this size is not 
found in every amateurs kit, this might 
be thought to be rather a serious disadvan- 
tage. In actual fact, however, the difficulty 
can be got over fairly simply by making up 
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a pin drill out of a piece of scrap brass 
sheet sav ;& to } inch thick, soldered into 
a slot in a piece of brass rod to enable 
it to be held in a brace, and trimmed up 
to shape with a file. No great accuracy 
is necessary in either shaping or sharpening 
it, and if the necessary scrap is available 
it can be made in about a quarter of an hour. 
In use, a smali hole the size of the central 
pin of the drill should be put through the 
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Similarly, home-made diamond pointed brass 
drills are often useful for holes in ebonite 
when the correct size of proper twist drill 
does not happen to be available. After all 
the holes in the panel are drilled, and counter- 
sunk where necessary, it may be finished 
off bv rubbing down carefully with fine 
emery cloth, using a circular motion as 
evenly as possible, and finishing with а 
well worn piece of a very fine grade, after 


Underside view showing the wiring. 


panel with a twist drill as a guide to the 
large drill following it. Incidentally, it may 
not be known by all readers that ebonite can 
be quite well worked with brass tools, which 
stand up to the work nearlv as well as tools 
of high grade steel which would be used on 
harder materials. This is a point worth 
bearing in mind, as it is at times possible to 
save a valued tool, such as a tap, by making 
up and using a rough substitute of brass 
where work on ebonite has to be undertaken. 


which it may be given a dull polish by 
well rubbing with a piece of linen rag lightly 
smeared with vaseline. 

As stated above, the choice of a filament 
resistance can be left to the maker of the 
set, but it should have an “off position 
in which the filament is completely extin- 
guished, and a total resistance of about 
5 ohms. In choosing a resistance care should 
be taken to see that in the maximum current 
position the resistance is actually negligible. 
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In a number of types on the market a few 
turns of resistance wire remain in circuit 
even in this position, and while this is of 
very little importance in dealing with valves 
of the “R” or similar types, it is very 
undesirable with valves of the D. E. R.“ or 
PD. E.7 type. The latter valves have 
filaments designed to work on a filament 
voltage as near as possible to 2, and although 
they can be safely used on the voltage given 
by a 2-volt accumulator when nearly run 
down (say 1:85), any less voltage than this 
is likely to give a worse performance and 
some risk of the valve more or less rapidly 
losing its emission. The resistance due to 
the few remaining turns of wire in some 
makes of filament rheostat is quite sufficient 
to give trouble in this way. 

The adoption of grid condenser and leak 
methods of rectification has made the poten- 
tiometer a much less popular instrument 
than it was a few years ago, and there is a 
much smaller choice of brands on the market 
at a reasonable price than is the case with 
filament rheostats. Fortunately the con- 
struction of a satisfactory article is not 
difficult. The necessary resistance wire, 
which should be of silk-covered Eureka, of 
about No. 36 gauge, may be wound on a 
strip of ebonite 3 ins. x I}ins. x 3/16 in., 
the actual winding being confined to a 
length of about 13 ins. The edges of the 
strip should be rounded off with a file and 
emery cloth before winding, and great care 
should be taken to wind the turns on as 
tightly and evenly and as close to each other 
as possible. The ends of the winding should 
be sweated to two 6 B.A. bolts through the 
strip, and these bolts should be long enough 
to allow the stiff wire leads from the battery 
to be afterwards sweated to them without 
the heat from the iron during this process 
loosening the soldering of the Eureka wire 
already carried out. The winding given 
will have a resistance of about 300 ohms, 
which will cause a negligible drain on the 
battery. If, however, any difficulty is 
found in getting No. 36 wire, any other 
gauge up to about No. 3o may be used, but 
the latter size will only have a resistance of 
about 50 ohms, which will take considerably 
more current. Noswitch has been introduced 
to break the potentiometer current when 
the instrument is not in use, and therefore 
one lead from the L.T. battery should be 
disconnected from the corresponding terminal 
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on the instrument at such times. If this is 
objected to an additional switch may be 
added to the panel, or the potentiometer 
winding may be connected across the filament 
leads to the valve instead of directly across 
the battery. It is quite workable in this 
position, but doing this makes the setting 
of the potentiometer variable with changes 
of the filament rheostat setting, which adds 
slightly to the difficulty of handling the set. 
The resistance strip should be attached to 
the panel of the instrument by bolts of about 
4B.A. and nuts may conveniently be 
introduced between them to keep the strip 
from touching the panel, and so prevent any 
possibility of the wire being cut or damaged 
between them. А track for the contact arm 
may be made by careful baring of the 
covering of the wire by means of a knife and 
emery paper. The bolts for attaching the 
strip to the panel may conveniently be left 
long enough to act as stops to prevent the 
contact arm from being turned right off the 
resistance. The arm should be mounted as 
shown in Fig. 1, and may consist of either 
a single blade of about No. 22 sheet brass, 
or preferably two or three finer blades of 
brass or hard copper. It should be soldered 
to the spindle after clamping up in position 
between nuts. The spindle should work 
nicely in a brass bush screwed tightly into the 
panel, and the stiff wire lead to make con- 
nection with the spindle should be soldered 
to the bush. In doing this, very great care 
should be taken to avoid overheating the 
bush and loosening it in the panel. 

When the potentiometer has been com- 
pleted it will be time to give attention to 
the throw-back transformer. This may be 
of any make which is known to have a good 
performance, but its ratio of transformation 
should not be too high. A figure between 
3/1 and 4/1 will be quite high enough, and 
the lower value will be the better of the two. 
In case the making of this instrument is 
preferred to the buying of a ready-made 
component a description of a type which 15 
quite easy to make 15 given, but any reader 
who has not had much experience in this 
sort of work is warned that great care is 
necessary in transformer making if the 
comparatively expensive material is not to 
be wasted. It is a rather laborious under- 
taking, without proper appliances, and it 
should be realised from the start that 
the few shilings that it will be possible 
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to save over an instrument bought outright 
wil be gained at the expense of a good 
deal of hard work. There is, of course, 
the satisfaction of doing the job oneself, 
and there is no reason why, with proper care, 
the result should be anything but successful. 
The points on which care is particularly 
necessary are the avoidance of breaks in 
the wire, faulty soldered joints (especially 
inside the windings), and short-circuited 
turns. In regard to the first of these points, 
it should be noted that with the fine wire 
used the strength of the silk insulation is 
nearly as.great as that of the wire, and it is 
therefore quite possible for a break to be 
overlooked unless the wire is closely watched 
as it is wound. In soldering fine wires of 
this nature resin alone should be used as a 
flux, and as little as possible of that. The 
iron should be a good deal hotter than with 
a spirit or paste flux as generally used, but 
not hot enough to burn the solder: The 
completed joint should be wrapped in a 
little cotton wool or shellaced paper to do 
away with the risk of a short circuit to. a 
neighbouring turn, as a single turn shorted 
in the winding will be sufficient to spoil the 
performance of the instrument. It is as 
well to carefully test any joint which is 
found in the wire, as even the wiremakers' 
joints are not always above suspicion. 
It is also a good plan to test the continuity 
of the winding already done with a galvano- 
meter and cell, if these articles are available, 
whenever a joint or exposed portion of the 
wire is met with. This does away with the 
risk of winding a lot of wire on to a coil 
which has a break in the early part of the 
winding. А rough and ready test for short 
circuited turns can be made after completing 
the instrument by connecting тоо Or 200 
volts А.С. across the winding for a few 
minutes. If the coil is all right it will keep 
quite cool, or at most warm up slightly and 
evenly. If it has any short circuited turns 
it will show intense local heating, and the 
short circuited part will probably '' burn 
out." In making this test, first be sure 
that the voltage applied 7s alternating, then 
be careful not to do it before the core has 
been built up through the coil; and also, 
if both windings are in place on the core, 
sce that the circuit of the one not being 
tested is itself open. 
The transformer used is shown in Figs. 
It is a modification of a type often 
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known as the '' army " as it was used in a 
number of instruments supplied to the 
Services during the War. In this case, 
however, the two windings are put on 
separate bobbins mounted side bv side, 
instead of with the secondary overlying the 
primary on a single bobbin as in the original 
instruments. This minimises the risk of a 
breakdown between them, and also means 
that if the primary winding does at any 
time break down, it is not necessary to 
"scrap" the secondary winding too in 
order to repair or replace it. The core 
stampings are shown in Fig. . These may 
be obtained from Messrs. Joseph Sankey & 
Sons, of Regent Street, London. Sixteen of 
each type will be required. They should, of 
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Stamping of the L.F. transformer. 


course, be built up so that the paper attached 
to one side of each stamping separates each 
layer from the next, and they should also 
be arranged so that in neighbouring lavers 
the positions of the two types of stamping 
are interchanged. Bobbins rj inches in 
diameter, and with a square hole of 11/32 
inch side should be built up out of thin 
cardboard on a square wooden former. The 
length of the former for the primary winding 
should be 1-inch, and that for the secondary 
9/16ths inch, inclusive of the thickness of 
the cardboard cheeks in each case. These 
bobbins should be wound full of No. 44 
single silk covered wire, which will give 
about 3,500 turns for the primary and 10,000 
for the secondary, or a ratio of approxi- 
mately 3:1. The first and the last few turns 
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of each coil,-and therefore also the leads 
into and out from the coil, should be of rather 
thicker wire, say No. 28, soldered to the 
thinner wire of the winding proper. These 
leads from the coil have to stand handling 
and a certain amount of chafing against the 
end cheeks of the coil, and unless the pre- 
caution of making them of thicker wire is 
taken, they are very likely indeed to get 
broken. Even with this precaution, great 
care of them should be taken, as it is very 
irritating, to say the least, to have to unwind 
and rewind a coil of 10,000 turns because a 
moment's carelessness has broken off the 
lead coming from the bottom of it. After 
the coils are wound they should be placed 
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side by side and the core carefully built up 
through them, taking care that the stampings 
do not cut through the cardboard insulation 
under the windings. End plates of 5/16ths in. 
ebonite may then be added further to 
protect the coils, and the leads from the 
windings should be attached to sweating 
tabs screwed into these end plates, as shown. 
The appearance of the transformer is much 
improved by covering the windings with a 
layer of empire cloth or other neat binding 
material, which may be stuck on with 
Chatterton compound. The completed 
instrument is then attached to the deck of 
the receiver by means of long screws passing 
right through the core and ebonite plates. 


(To be concluded.) 


NEW BOOKS. 


The Thermionic Valve and Its Development 
in Radiotelegraphy and Telephony.* By 
J. А. Fleming, M.A., D.Sc., F.R.S., etc. 

This is а revised апа largely rewritten edition of 
Dr. Fleming’s book of the same title which appeared 
in 1919. The scope of the work is perhaps best 
indicated by the chapter headings :— 

. Scientific Principles. 

The Fleming Rectifying Valve. 

The Three and Four-Electrode Valves. 

. The Theory of the Three-Electrode Valve. 
Thermionic Valve Construction. 

The Thermionic Valve as а Generator of 
Oscillations. 
Thermionic 
Detectors. 

. Thermionic Valve Testing. 

Thermionic Repeaters and Relays. 

. Thermionic Plant. 

Dr. Fleming needs no introduction to the readers 
of The Wireless World and Radio Review, who will 
be familiar with the part played by him in the 
development of the thermionic valve. 

The book contains over 440 pages, and 280 
figures and illustrations. 

The Calculation and Measurement of Induc- 
tance and Capacity.t By W. H. Nottage, B.Sc. 

The object of the author in compiling this book 
was to bring together in & convenient form the more 
generally useful formulae and methods of measure- 
ment for inductance and capacity. Since the 
appearance of the first edition, а number of new 
formulae and many new instruments have been 
developed. Reference is made to these new 
developments and the more obsolete types have 
been omitted. 

The book deals with the subject under the 
following headings: 

l. The Calculation of Inductance. 
2. The Calculation of Capacity. 

3. The Measurement of Inductance. 
4. The Measurement of Capacity. 


* The Wireless Press, Ltd. Price 15s. 
t The Wireless Press, Ltd. Price 7s. 6d. 


Valves as Amplifiers and 


S м SPE 


5. High Frequency Measurements. 

6. Appliances for Use in Measuring Inductance 
and Capacity. 

7. Proofs of Formule for 
Capacity. 

Tables and data appear as an appendix of 28 
pages. A large amount of new material has been 
added, and the book now has 220 pages and over 
80 fi 


Inductance and 


gures. 
.Thermionic Tubes in Radiotelegraphy and 


Telephony.{ By J. Scott-Taggart, F. Inst. P., 
A.M.I.E.E. 

This is a revised and enlarged edition of Mr. 
Scott-Taggart’s book published in 1921. А con- 
siderable amount of additional matter has been 
added to bring the book thoroughly up to «late 
and in order that the reader may be conversant 
with the latest developments. The book contains 
the following chapters, covering 470 pages, and 
including over 380 figures. 

l. Two-Electrode Valves and 

Thermionic Currents. 

The Three-Electrode Vacuum Tube. 

The Vacuum Tube as & Detector. 

The Vacuum Tube as an Amplifier. 

Regenerative Amplification. 

. Multi-stage High. Frequency Amplifiers. 

. Multi-stage Low Frequency Amplifiers. 

. Combined High and Low Frequency Ampli- 

fiers. 

. Multi-stage Retroactive Receiving Circuits. 

. Reception on Continuous Waves. 

. Transmission of Continuous Waves with 
Vacuuin Tubes. 

. Vacuum Tube Oscillators, 
Capacity Meters, and other 
Instruments. 

13. The Vacuum Tube in Wireless Telephony. 

14. The Dynatron. 

15. Miscellaneous Vacuum Tube Devices. 

16. Recent Developments. 

17. New Invention for Selective Reception. 


: The Wireless Press, Ltd. Price 158. 


the Theory of 
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CALIBRATION WAVES FROM S HW. 


A VALUABLE SERVICE BY THE NATIONAL PHYSICAL LABORATORY. 


PROGRAMME of standard waves 

15 now being transmitted from the 

National Physical Laboratory W/T 

Station, Teddington. These trans- 
missions are of accurately known radio 
frequencies covering the range between 
60 and 360 kilocycles per second. 

The transmitting system consists of a 
master valve oscillator operated entirely on 
batteries and arranged to permit of fine 
smooth adjustment of the frequency of the 
oscillations generated. 

This master oscillator serves to feed the 
grid-filament circuit of a power valve set 
operating on an anode potential of 2,500 volts. 
The aerial and an adjustable aerial inductance 
coil, together with an open scale small 
condenser, form an oscillatory circuit in the 
anode circuit of the power valve. | 

By this arrangement the variations in the 


aerial capacity or other conditions in the: 


power valve circuit are rendered of almost 
negligible effect on the frequency of the 
waves transmitted. | 

The adjustment of the frequency of the 
transmitted waves 15 made as follows : 

The waves are received into the amplifier 
of the standard multivibrator wavemeter 
and produce an interference tone with the 
selected harmonic of the multivibrator, 
representing the frequency under trans- 
mission. This interference tone is conveyed 
by telephone wires to the transmitting hut. 
The master oscillator frequency is then 
adjusted—with the power circuit also in 
operation—until the interference tone is 
reduced to beats of one or two per second. 
The minute changes in frequency during the 
transmission of a dash are continuously 
corrected by adjustment of the small 
variable condenser shunting the aerial. This 
method of adjustment forms a very sensitive 
means of holding the frequency constant. 

The steadiness of frequency normally 
attained is of the order of + 3 cycles per 
second at a frequency of 360 kilocycles, and 
at a frequency of 60 kilocycles it 1s of the 
order of 0*5 cycles per second. 


The absolute accuracy of the frequencies 
is determined entirely and only by the tuning 
fork controlling the standard multivibrator 
wavemeter. The average frequency of the 
tuning fork is within two parts in a hundred 
thousand of its nominal value of 1,000 cycles 
per second... The variations of frequency of 
the fork are comprised within a belt of 
t 2 parts in a hundred thousand. 


The maximum probable error in the 
frequency of the transmitted wave is therefore 
about + 5 parts in a hundred thousand, and 
the mean probable error is of the order of 
t 2 parts in a hundred thousand. 

The present programme of transmissions is 
as follows :— 


Approxi- | 

Fre- mate Indi- 

Time, quency Wave- cating. 

G.M.T. Kc/s. length. Group. 
1500-1503 360 833 NI 
1508-1511 280 I,072 N2 
1516-1519 200 1,500 N3 
I524-1527 180 1,667 N4 
1532-1535 120 2,500 NS 
1540-1543 IOO 3,000 N6 
1548-1551 75 4,000 N7 
1556-1559 60 5,000 N8 


The] programme is transmitted in the 
following form :—At 14°58 G.M.T. СО СО CQ 
de 5 HW 5HW 5HW repeated for two 
minutes at a frequency of 360 kilocycles. 
From 1500 to 1503— 

NI NI NI meme 20 sec. dash =н 
transmitted six times altogether. 

The aerial current is then immediately 
transmitted on the same frequency, and 


is given twice. The wait signal 
e meme is then given 

Five minutes interval. 
From 1508 to 1511— 

N2 N2 N2 — 20 sec. dash — 


transmitted six times. 


` 
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The aerial current is then immediately 
transmitted on the same frequency, and is 
given twice. The wait signal e =e me 
is then given. 

During the five minutes' interval short 


programme. The effective height of the 
aerial is of the order of 25 metres, and the 
aerial current varies from about 5 amperes 
at 360 kilocycles to about 2 amperes at 
60 kilocvcles. 


A view of the transmitting room at 5 HW, at the National Physical Laboratory, Teddington.. 


dashes will he heard whilst exact adjustment 
of the next frequency is being made, but 
they are not to be considered as part of the 


Transmissions are taking place on 
alternative Tuesday afternoons, at the hours 
stated in the programme given above. 
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THE CRYSTAL DETECTOR IN THEORY AND PRACTICE—VII. 


ON THE DESIGN OF CRYSTAL DETECTORS. 


: By JAMES STRACHAN, F. Inst. P. 


HERE is no other piece of wireless 
apparatus that shows greater di- 
versity of design than the crystal 
detector. There has been recently 
some talk concerning standardisation of 
wireless fittings, and in this connection 
.manufacturers might commence with the 
crystal detector. The writer has purchased 
from time to time for experimental purposes 
about a score of British made detectors. 
No two of these are alike in their dimensions. 
On the other hand four French made detec- 
tors, all by different makers, although 
differing very much from each other in their 
mechanism, were found to be exactly 
alike in their dimensions and are inter- 
changeable, being fitted with slotted terminal 
lugs, with 5 cm. centres, which is said to be 
the French army standard for a detector 
fitting. 
With regard to the mechanism of the 
crystal detector we may consider the subject 
under the following points 


I. Methods of holding the crystal. 

2. Methods of holding the metal point 
or "catwhisker. _ 

3. Method of adjusting contacts. 

4. General arrangement of components. 


1.—THE CRYSTAL ATTACHMENT. 

In actual practice very httle difference 
is found between various methods of holding 
the crystal so far as efficiency is concerned. 
With a crystal cup and clamping screws 
the crystal should be well packed into the 
cup with tinfoil, rolled and pressed around 
it, before screwing up. It is difficult to make 
good contacts direct with crystals and 
screws. Both hard crystals like silicon and 
zincite, and soft galena-type crystals are 
easily fractured by pressure of the screws 
bearing direct on their surface. The type of 
crystal cup in which the crystal is held in 
position by means of a strong spring is 
also quite satisfactorv, and very convenient 


for experimental purposes when one wishes 
to change the crystals frequently. In an 
experimental detector of French make the 
crystal is held between two small conical 
cups, one of which is carried by a plunger 
held in position by an internal spring (Fig. 1). 
This is very convenient for testing crystals, 


— - —Sems 


Fig. 1. Experimental Crystal Detector of 
French design. 


as the rod carrying the cups may be rotated 


to expose three sides of the crystal. The use 
of Wood’s alloy or other "Tusible metals 
for attachment of the crystal should be 
adopted invariably for a permanent setting. 
The electrical connection is positive, does not 
vary with use, and the crystal may be 
oriented to present the most sensitive 
area, the latter being sometimes a difficult 
matter with screw fixing. The use of a 
fusible metal attachment has another 
advantage in that a comparatively small 
fragment of a sensitive crystal may be used. 
The most convenient form of crystal cup 
for this purpose is one fitted with a small 
pin on its base, so that the crystal may 
be changed rapidly by inserting spare cups. 
The pin may be screwed to fit into a suitable 
base, or may be made to plug into a fitting 
where it is held by a pinching screw. 


-—— —— 
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2 AND 3.—THE METAL POINT OR “ CAT- 
WHISKER” AND ADJUSTMENT ОЕ 
CONTACT. 

In the simplest form of detector commonly 
in use the metal point is held at the end 
of a rod sliding through a ball-bearing 
suspension. When well made this simple 
design gives all the manipulation necessary 
for reception of strong signals, and is to be 
preferred to more complicated arrangements 
with springs and compound levers. The 
fineness of adjustment possible with this 
simple arrangement is rather surprising. 
This depends, of course, on the delicacy 
of touch possessed by the operator, but on 
the average it is less than a thousandth of 
an inch. 

For reception of weak signals, where 
more exact adjustment is necessary, and 
also for use in dual and intervalve circuits, 
a rigid support with a fine screw adjustment is 
absolutely necessary. In this case simplicity 
of design is again the most desirable feature. 
The rod carrying the '' catwhisker " should 
not rotate with the screw adjustment, and 
exploration of the crystal should be ac- 
complished preferably by lateral or eccentric 
movement of the crystal cup or holder. 
In many so-called micrometer detectors 
three faults are evident: (т) The support 
for the screw fitting is too light, thus allowing 
of a displacement of the rod by leverage, 
and giving rise to movements greater than 
the finest adjustment of the screw, when the 
slightest weight is applied in manipulation. 


Fig. 2. The making of a “ Catwhisker " Contact. 
A fter flattening the end it is cut to shape with sharp 
8C1530T8. 

(2) The screw is too coarse, being often 
much less than 40 threads per inch, which 
is the minimum. (3) The ebonite head on 
the adjusting screw is of too small a diameter ; 
this should not be less than half an inch, 

preferably larger. 

With regard to the catwhisker itself, 
this should be preferably of gold or platinum, 
and not too fine, viz., about 26 S.W.G. 
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The end should be hammered flat and cut 
to an arrow-shaped point with sharp scissors. 
A special form may be used when the 
carrying rod is manipulated by a simple 
sliding movement, but in the case of a micro- 
meter screw adjustment, one ''hair-pin ”’ 
(Fig. 2). 


bend is all that is necessary. 


Fig. 3. Detector of substantial and rigid construction. 


In ''perikon" or similar detectors the 
bornite crystal should be a sharp splinter 
fixed in a very small cup or tube by means 
of fusible metal. This cup may be carried 
on a springy strip of copper fitted with a 
suitable arrangement for varying the degree 
of pressure—the simpler the design the better. 
The most sensitive planes on zincite are 
flat fractured surfaces against which the 
bornite point is pressed. 


4.—GENERAL ARRANGEMENTS OF COM- 
PONENTS. 

The general design or arrangement of 
components in a detector require careful 
attention on many points. In the first place 
a crystal detector need not be very large 
and the French standard fitting of 5 cms. 
gives ample space for all that is required 
between centres this distance apart. 

Many detectors of the enclosed type are 
made from flimsy nickelled stampings fitted 
together so that the whole is under tension, 
and vibrates with every touch of the hand. 
Further, on taking the detector to pieces, 
the glass tube enclosing the contacts is 
found to have roughly cut and irregular 
ends. These should be ground smooth 
and jointed with a little resin cerate or melted 
rubber if the glass tube is intended to ex- 
clude atmospheric influences, and is not 
merely for ornament. The metal members 
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should be rigid and substantial, and all 
springiness avoided. The design in which 
the metal rod carrying the catwhisker ”’ 
has a vertical adjustment is less liable to 
movements caused by mechanical vibrations. 
Such faults may not be apparent in the ordi- 
nary crystal set used for reception of strong 
broadcasting, but for intervalve work their 
presence is only too much in evidence. 
Another fault to be guarded against, par- 
ticularly for intervalve work, is the proximity 
of heavy metal fittings, which act as a small 
condenser, allowing the passage of Н.Е. 
currents without rectification. In one ex- 
cellent detector of French make (Fig. 3) 
this is the only fault, but it is a fatal 
one for intervalve work. 

CONCLUSION. 

In the foregoing articles the writer has 
(1) reviewed the various theories accounting 
for the action of contact rectifiers; (2) 
presented a new theory which he suggests 
is more in accordance with the observed 
phenomena ; (3) examined for the first time 
a large selection of minerals, including by 
typical examples the whole field of inorganic 
compounds and suggested a chemical classi- 
fication of crystal rectifiers ; (4) indicated 
the connection between the sensitivity of 
crystals and their properties ; (5) shown that 
crystal rectifiers have a constant sign witli 
reference to the natural direction of the 
rectified current; (6) described some ex- 
periments proving the existence of molecular 
movements at the loose contact, and 
(7) made a few practical observations on 
the construction of detectors. 

A writer (in the Mining Journal) has 
recently suggested that a search should be 
made for rectifying crystals in the field of 
radio-active minerals. The present writer 
included a representative series of these 
substances in his experiments, but did not 
find any encouraging results. А few, as 
already mentioned, rectify when heated 
to a high temperature, but the majority 
of these substances, consisting of compound 
oxides and silicates, are non-conductors. 
The minerals examined included oxides of 
tantalum, yttrium, uranium, cerium, ziicon- 
ium, therium, lanthanium, etc., in the 
form of simple and compound oxides, and 
their salts as found in such minerals as 
pitchblende, euxinite, samarskite, xenotine, 
monazite, etc. 

From some experiments made with syn- 
{һейс crystals а much more promising 
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field of research lies in the metallic selenides 
and tellurides, some of which are quite 
as good as the best synthetic galenas. 
There is no doubt in the writers mind 
that rectification in crystals depends upon 
the number of free electrons in the atoms 
comprising the molecule and their behaviour 
when subjected to high frequency currents. 
Research in the production of the cold 
valve. is working backwards towards the 
crystal rectifier. The object of these articles 
has been to arouse interest in the subject 
from another point of view, and to stimulate 
investigations in a direction which the writer 
hopes will prove profitable in the future. 


NOT OPERATED BY WIRELESS. 


Many shops are exhibiting as a window 
attraction at the present time a flashing 
electric amp supported upon the edge of 
a glass panel, and operated with no visible 
electrical connection. Considerable interest 
has been shown in this device and it has 
fallen to the lot of many a wireless enthusiast 
to unravel the mystery. The use of high 
frequency currents is perhaps at first sug- 
gested, but very close examination will 
no doubt reveal that very thin wires are 
attached to the outer edges. Wires thus 
secured to the back edges are almost com- 
pletely hidden from view owing to the 
reflection and refraction which occurs when 
viewing the glass panel from the front. 


FiNE WIRE 
LYING ALONG 
PACK EDGE 
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The first Japanese Government broad- 
casting station has just been completed 
in the Shiba Park, Tokyo. 


The present hours of working 5 XX, the 
Chelmsford 1,600 metre broadcasting 
station are at present as follows :— 11.30 
a.m. to 12.30 p.m., 4.30 to 5.30 p.m. and 
7.30 to 8.30 pm. 

^ * * 

A chain of wireless stations is being 
established in the Canadian North-West 
by the Department of the Interior. 

LJ 


Wireless Licence Figures. 

In the House of Commons on July ist, 
the Postmaster-General stated that the 
total number of wireless receiving licences 
on May 31st, in England and Wales, was 
approximately 702,000. 

. Р. Harris (Bethnal Green—South- 
West, L.) asked whether the Postmaster 
was aware that Edinburgh wireless 
dealers have sold 5,000 sets in excess of 
the number of licences issued. 


T — CB 8. 

bably the foremost experimenter in 
South America is Mr. J. С. Braggio 
(CB 8), whose signals have been heard not 
only in America and New Zealand, but 
by several amateurs in this country. 

Some details concerning this station 
should be of interest. 

The transmitter is equipped with four 
50-watt valves in parallel with a 1,000 
volt direct current on the plates, and 12- 
volt direct current on the filament. A 
Hartley circuit is employed and an aerial 
current of 5 amperes is obtained. The 
normal wavelength is 118 metres. A 
vertical conical cage of six wires 100 ft. 
high is used, together with a counterpoise 
of the fan type consisting of eight wires 
25 ft. long and 1o ft. above the ground. 

The receiver consists of a detector and 
one-stage of low frequency amplification. 

During the recent Pan-American tests 
exceptional results were obtained and 
over 50 North American stations were 
heard. Incidentally, CBS succeeded in 
talking to 2 AC of Gisborne, New Zealaic, 
for two hours, thus coveriug a distance 
of about 7,000 miles. Communication 
was also secured with American 3 BWJ of 
New Jersey, U.S.A., on May 30th, this 
being the first occasion of amateur com- 
munication between North and South 


America. 
Ecole Superieure Changes Wavelength. 


According to our Paris correspondent, 
the Ecole Superieure de P.T.T. broad- 
casting station has altered its wavelength 
from 450 to 392 metres. The quality 
of the transmissions remains unchanged. 
Ecole Superieure and the Fiffel Tower 
are still conducting simultaneous trans- 


missions. 


French Prizes for Radio Research. 

The French Academy of Sciences has 
offered a reward of 20,000 francs to be 
bestowed at the discretion of the publisher 


of the French magazine Је Sais Tout," 
to the individual who is responsible for 
the greatest amount of progress in radio 
research during the present year. 


Another Broadcast Speech by H.M. the 
King. 


Arrangements аге in progress for 
the broadcasting of the speech which 
H.M. the King is to deliver in St. 
Georges Hall, Liverpool, on the occasion 
of his visit to the City, for the con- 
secration of the new cathedral on 
July 19th. 

In addition, use will be made of the 
public address system to enable crowds in 
the neighbourhood of the Town Hall to 
hear His Majesty's remarks. 

The installation of the system is in the 
hands of the Marconiphone Co., Ltd. 


Broadcasting. 

The recently erected Radio- Madrid 
broadcasting station has, we believe, 
been experiencing battery trouble and 
for a time the schedule of programmes 
had to be abandoned. We understand 
that the station is now working normally. 


Two-way Working with Finland. 


Using under 10 watts and an ex- 
Government T.V.T. unit, Mr. James 
Croysdale, of Burley-in- Wharfedale, York- 
shire, has succeeded in carrying on two- 
way communication with the Finnish 
station, 2 M. located at Helsingfors, 


Finland, the distance covered being 
about 1,200 miles. Signal strength is 
reported as good at both ends. Our 
correspondent asks whether this is a 
record for a T.V.T. unit. 


Deutschland Uber Alles Again. 

The broadcasting of Deutschland Uber 
Alles" from Berlin, a few days back, 
evoked a protest from a number o 
German towns. к 

By way of explanation the broad- 
casting authorities stated that the tune 
was merely plaved to indicate to the 
world the source of the transmission. 


HA. 

Mr. R. Watson of Whitchurch, states 
that his call sign § HA is being illicitly 
used by a transmitter in the Birmingham 
area. Any information leading to the 
detection of the offender would be 
welcomed. 


Society. 

Among the most active of the London 
radio societies must be included the St. 
Pancras Radio Society, which has now 
extended its activities to include Hamp- 
stead amateurs. The name of the Society 
has accordingly been changed to the 
Hampstead and St. Pancras Radio Society. 
Larger premises are required and new 
headquarters are being equipped not 
only with workshops and standard instru- 


Mr. J. C. Braggio (Argentine CBS), whose remarkable success in 
long-distance transmission was a feature of the Pan-American Tests. 


In the instrument 

room. Full use is 

made of the direc- 

tional properties of 
the aerial. 


Said to be the largest of its kind in the world, this fra 


ments, but also with an excellent technical 
library. 

The Hon. Secretary is Mr. R. M. Atkins, 
7 Eton Villas, Haverstock Hill, N.W.3. 


A Removal. 

We are advised by Messrs. Fullers 
United Electrical Works, Ltd., that their 
Midland office address has now been 
removed to 5-9, Severn Street, Birming- 
bam. 


N 


Radio Society of Gt. Britain. 

The ordinary general meeting of the 
Society intended for Wednesday, July 
23rd, at the Institution of Electrical 
Engineers, is cancelled. 


= 
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The aerial can be 
rotated in any direc- 
tion by a control 
wheel in the instru- 
ment room. The 
possibility of screen- 
ing is entirely absent. 


me aerial 


occu pies а commanding position on the roof of the Bush Building, 
Kingsway, London. 


Swedish Radio Exhibition. 

The Radio Society of Great Britain 
has received a communication from the 
Swedish Radio Exhibition, Gothenburg, 
inviting British Amateurs to take part 
in the Exhibition to be held in Gothen- 
burg during the period of the Swedish 
Fair, August 4th to roth, 1924. The 
promoters are particularly anxious to 
enlist the support of British experi- 
menters, some of whom, they hope, will be 
disposed to send radio apparatus, circuit 
diagrams, photographs, or other articles 
of interest connected with the science of 
radio. 

In an endeavour to encourage amateurs 
to send apparatus, the Exhibition 
authorities are offering several trophies, 
which can be competed for by foreign 
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amateurs, including, of course, British. 
They further offer to insure all apparatus 
exhibited, and state that the only charges 
which exhibitors are asked to meet will 
be the freightage costs to and from the 
exhibition. 

Any members of the Radio Society of 
Great Britain who desire further informa- 
tion on the matter are invited to com- 
municate with the Honorary Secretary 
of the Society, 53 Victoria Street, S.W.1, 
or, if they wish, direct with Mr. Bertil 
Lind, 14 Garlinge Road, West Hampstead, 
N.W.2, who is the London representative 
of the Swedish Exhibition authorities. 


The receiver shown in the illustration 
on page 449 of this issue and referred 
з і by Messrs. 
General Wireless Limited, of 21 Garrick 
Street, W.C.2, is actually a product of 
Messrs, R.M. Radio, Ltd., whose Offices 
are at the same address. 


Secret W | 
Stated to have invented а system of 
rivate wireless communication, 

17 Hayes Hammond, Junr., recently 

made some interesting observations to a 

Reuter correspondent. 

Dr. Hammond claims firstly to have 
solved the problem of multiplex trans- 
mission, a concert and lecture having 
been both transmitted simultaneously 
from the same aerial, on the same wave- 
length and picked up separately on the 
same receiving aerial. 

The system also provides an escape 
from jamming. In addition privacy of 
cominunication is obtained, for it appears 
that the waves t tted are virtually 
immune from  interception by  un- 
authorised stations. As to the means 
by which these results are obtained, the 
inventor explained that his method was to 
produce a secondary modulation in the 
radiated waves, and thus to form а 
characteristic wave that would yield 
only  intelligible si ither tele- 
graphic or telephonic—to а receiver 
acquainted with its characteristic and 
having the necessary apparatus to detect 
it. At the same time, something is. 
taken away from the ordinary wave 
that has to be reinstated at the receiving 
station before readable signals can be 
obtained, and it is necessary by pre- 
arrangement for the receiving station to 
know exactly what factor to use in order 
to rectify the wave. 


Amateur Work in the Summer. 

In delivering the weekly broadcast 
talk from 2 LO on behalf of the Radio 
Society of Great Britain on June 26th, 
Mr. R. J. Hibberd advocated useful 
research work during the summer months. 

" Look at the gardens on each side 
of the railway as you travel by train and 
you will observe all sorts and types of 
aerials" said Mr. Hibberd. Some are 
artistic and businesslike in their design 
and construction; but the majority 
cannot be said to come under this cate- 

ry. Personally, I feel that the time 
б come when we should be in a position 
to dispense with or reduce to a minimum 
of size our aerial systems, without the 


‘compensating use of high powered receiv- 


apparatus. I am well aware that 
reflex or super-regenerative circuits partly 
solve this problem, but the broadcaster 
who eventually benefits by any radio 
discovery does not wish his or her patience 
tried with such circuits as these. 
lt is up to the amateur to find the way 
out and now is the time. Secretaries, get 
your club members together, prepare 
vour plans and decide upon a definite 
ine of research, and have a field da 
during one of the summer week ends. It 
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makes a pleasant change from the old 
club room, strengthens the corporate 
life of the club and what is more im- 
portant, accomplishes some useful re- 
search work.” - 


Tottenham Wireless Ду 
pened «Б а 
о оп у, y 2nd, 

essrs, Holness and Vickery. 

Mr. Holness mentioned some of the 
theories put forward to account for the 
rectifying properties of crystals, and also 
of the use of crystals for the generation of 


oscillations. r. Vickery spoke of 
various natural and priet crystals. 
The position of crystal in reflex 


circuits was discussed, as were many 
other interesting points. 

Hon. Sec., A. G. Tucker 42 Drayton 
Road, Tottenham, N.17. 


The Hornsey and District Wireless Society.“ 

On June 23rd, Mr. G. J. Westgate 
lectured on the subject of Electro- 
Magnetic Waves." A survey was made 
of the complete range of known electro- 


magnetic radiations, from alternating . 


currents of a few periods per second fre- 
queacy, down through wireless radiations, 
heat, light and X-rays, to the shortest 
radium rays with frequencies of millions 
per second. The various properties of 
each type of radiation were discussed and 
compared, diagrams being made in most 
cases to illustrate the methods of propa- 
gation and detection. Apparatus shown 
to demonstrate certain types of radiation 
and their properties included a small 
X-ray plant running from a_ portable 
battery of 36 volts and giving 10-15 
milliamperes through a hot-cathode tube 
at 70 kilovolts. 

A weird effect was produced by pro- 
jecting а beam of ultra-violet radiation 
from which the visible light had been 
filtered on to a black card coated with 
" vaseline,’ which glowed a brilliant blue 
in the dark under the radiation. The 
generation of X-rays was then demon- 
strated, illustrating certain properties 
such as the increase of penetration with 
decrease of wavelength. 

Hon. Sec., Н. Hyams, 188 Nelson Road, 
Hornsey, N.8. 


Wireless and Experimental Association. 

At a meeting of the Association held at 
the Camberwell Central Library on 
Wednesday, June 25th, the following 
resolution was agreed to and carned 
пет. CON. : — 

" That this meeting begs respectfully 
but emphatically to express its profound 
disappointment at the recent restrictions 
upon the Amateur Transmitter promul- 
gated by the Postmaster-General. The 
amateur research worker in the wireless 
feld has again shown his superiority in 
holding communication with his American 
contreres in spite of the meagre allowance 
of aenal, wavelength and electrical power 
allowed him to experiment with, and this 
meeting 1s strongly of opinion that the 
new restrictions are only imposed lest the 
amateur should make further advances in 
the science. This Association also fails to 


see why the amateur should reduce his 
wireless voice to a whisper lest our Conti- 
nental or American should over- 
hear their conversation and begs the 
Postmaster-General not to press these 
onerous restrictions.” 


The West London Wireless and Experi- 
mental Association.* 


The Association has been very active 
during the past month. 

On June 12th Mr. F. E. Studt gave an 
absorbingly interesting lecture and de- 
monstration оп “А Crystal Set for 
Various Measurement ." This 
was an appropriate subject, foll as it 
did a lecture on crystals, which been 
8 iven by Mr. Hinderlick. 

Sunday ahin 22nd, about 20 members 
attended the field day arranged by the 
W.M.A.A.S., assisting to man the station 
pitched at Gerrards Cross, where a most 
enjoyable day's experimenting was carried 
out amidst beautiful surroundings. 
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test portable transmitting and receiving 
gear. The committee was asked to make 
the necessary arrangements and the date 
of July 19th was fixed provisionally. 

t was then proposed that, Hamp- 
stead," should be added to the name of 
the Society. After this was passed the 
chairman announced that it had been 
suggested that it was desirable to have 
permanent headquarters with a workshop. 
a club transmitter and receiver, and 
testing instruments for the use of members. 
After the measure had been formally 
proposed, seconded and carried, the com- 
mittee were instructed to proceed with 
the selection of suitable premises. 

Hon. Sec., R. M. Atkins, 7 Eton Villas, 
Haverstock Hill, N.W.3. 

North Middlesex Wireless Club.* 

The much discussed question of whether 
a high tension battery is necessary in 
valve circuits was the subject of an 
interesting paper pm by Mr. F. C. 
March, on June 25th. 
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broadcasting, constructor's and interim licences. 


There will be no more meetings at 
headquarters after July roth until 
September, as the Polytechnic will be 
closed down, but it is hoped to hold some 
field days and rambles. Full information 
respecting membership of the Association 
will be gladly sent if intending members 
will write to the Secretary, Horace W. 


Cotton, 19 Bushey Road, Hayes, 

Middlesex. 

The Hampstead and St. Pancras Radio 
Society.* 


A special general meeting was held on 
June sth. After the Secretary had an 
nounced that arrangements had been 
made for a visit to 2 LO, it was proposed 
that outings should be arranged in con- 
junction with other societies in order to 


Forthcoming Events. 


WEDNESDAY, JULY 16th. 


Golders Green Radio Society. 
a Iran" By Mr. Maurice Child. 


Lecture: “ Experiments in Transmission and Reception on 


THURSDAY, JULY 17th. 
Hackney and District Radio Society. Lecture: Crystal Set Construction.” By Mr Toye. 


SATURDAY, JULY 


and St. Pancras Radio Society. 


portable sets 


19th. | 
ield Dav in Hendon district 


‘lesting with 


Mr. March began by giving a short 
account of the theory of the action of the 
3-electrode valve, showing the necessity 
of maintaining the anode at a positive 
potential with regard to at least a part 
of the hlament. He then went on to 
describe some of the attempts that have 
been made to obtain that potential with- 
out the use of a separate high tension 
battery, some circuits using an ordinary 
valve, others taking advantage of the 
second grid in a 4-electrode valve. 

The lecturer demonstrated that high- 
tension-less valve circuits are no new 
thing, having received the attention of 
many of our foremost experimenters. 

A discussion which followed seemed 
to bring out the fact that all such attempts 
are in the nature of a compromise, and 
whatever success may attend them would 
be intensihed by the use of a high tension 
battery, 

Mr. L. C. Holton then described a 
short wave tuning unit which it was pro 
posed to acquire for use with the Club's 
receiving panel, Mr. Holton spoke in 
detail of the advantages of the particular 
desigu of instrument under consideration, 
and subsequently the members present 
unanimously decided to subscribe to the 
cost of the materials, Mr. Chapple having 
kindly undertaken to act as “instrument 
maker.” 

Hon. Sec., H. A. Green, roo Pellatt 
Grove, Wood Green, N.22. 
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SOLAR ENERGY 


A WIRELESS PROBLEM 
OF SURPASSING INTEREST 


By ALAN A. CAMPBELL SWINTON, F.R.S. 


Weekly Talk of the Radto 

Society of Great Britain, 

broadcast from 2LO on 
Thursday, July roth. 


T a time when the first world power 
conference is meeting at Wembley 
and discussing various pointe con- 
nected with the generation апа 
utilisation of power, it may not be 
out of place to point out that nearly all 
the power that we use upon this earth comes to 
us from the sun, being transmitted by means of 
wireless waves in the ether, which are analogous 
to the electro-magnetic waves used in wireless 
telegraphy though very much shorter as regards 
wavelength. ° 

The amount of energy radiated continuously into 
space by the sun is prodigious, being some 9,000 
horse-power per square foot of the sun’s surface, 
and as the diameter of the sun is 865,000 miles, 
there are a great many square feet. Our earth, of 
course, only intercepts a minute modicum of what 
the sun sends out, but even so it is by no means 
an insignificant amount, as even in the climate and 
the position of England, and after allowing for the 
oblique angle at which the waves strike the earth 
in this latitude, and for absorption by the atmos- 
phere and the clouds, the average solar energy 
received per acre of the earth’s surface in our own 
country during the hours of daylight exceeds 1,000 
horse-power. 

If, then, some method could only be devised for 
efficiently converting this solar energy into a form 
in which it could be readily applied for motive 
power and other purposes, the gain would be 
enormous, for in many cases sufficient energy 
to run all the machinery in a factory throughout 
the working day could be collected from an 
area not greater than that subtended by the said 
factory's roof. 

Attempts to use solar energy to operate steam 
or other heat engines have been made in Egypt 
not many years ago, but have led to no commercial 
success, the efficiency of conversion being necessarily 
very low in such cases where anything of the nature 
of a heat engino is employed. What is wanted is 
some more direct and efficient method of con- 
verting the received radiation into electric currente 
utilisable for producing motive power without 
allowing the radiation to turn itself into heat at all. 
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Mr. Alan A. Campbell Swinton, F.R.S. 


With our crystal апа other detectors we now 
do this every day in wireless telegraphy reception 
with very fair efficiency, but in this case the electro- 
magnetic waves employed have à wavelength oí 
hundreds or thousands of metres, whereas in the 
case of solar radiation the wavelength is only a 
minute fraction of & millimetre. "This, however, 
is. only а question of degree, and though we at 
present know of no solution of the problem, it 
must not be supposed that it is a problem theoreti- 
cally impossible of solution such ав that of rendering 
available for motive power purposes the general 
stock of heat energy at uniform temperature. In 
other words, what is suggested does not appear to 
run counter to any thermodynamical law such as 
would preclude full advantage being taken of the 
great efficiency that is rendered possible by the 
enormous temperature of the sun. 

Here then is a wireless problem of surpassing 
interest and of supreme importance to the race. 
If the radiant energy received on the earth from 
the sun could only be efficiently harnessed, the 
problem of the exhaustion of coal, oil and other fuel 
would be solved once and for all. The solar energy 
continually being received on the earth is ample 
for all human needs. There does not seem to be 
any theoretical reason why it should not be utilised. 
the only necessity is for someone to find out the 
way of doing so. No doubt the problem is a difficult 
one, but so are all problems until they are solved. 
Anyway, we live in an age of marvels, and of the 
incredulous опе may ask what would have been 
said as to the possibility of modern wireless methods 
only а few yeurs ago. 
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PATENTS 


AND 


Means for the Production or Reproduc- 
tion of Sound. 

This invention refers to sound producing 
or reproducing apparatus,* of the kind 
in which a member rubbing upon a relatively 
moving surface is set into vibration by the 


Fig. 1. 


alternate gripping and releasing of the surface 
in contact under variable electro-magnetic 
attraction, the rubbing member being con- 
nected to a transmitter or sound emitter, 
such as a diaphragm. | 

Referring to Fig. r, which shows one form 
of the arrangement to carry out this inven- 
tion, À is a rotating disc, which may be 
of steel with a polished surface. В is an 
electro-magnet, the coil b being in a circuit 
which carries, for example, speech currents. 

C is the tension member, the portion 
immediately below the electro-magnet form- 
ing a rubbing surface. C is connected to the 
conical diaphragm D at the hook d, and 
the other end of C is connected through 
a spring to a support, E. The pressure 
between the two surfaces in contact with 
one another will vary with any variation 
in current passing through the receiving 
coil B, and if speech currents are received, 
the variable grip caused by the electro- 
magnetic action will cause a mechanical 
vibration of the diaphragm which will re- 
produce on a greatly magnified scale the 
variations in the control current. 


* British Patent No. 214,568, by S. G. Brown. 
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Filament Resistances. 

In filament resistances, potentiometers, 
and similar instruments, wire helices are 
commonly employed, and the helix is often 
supported on the periphery of an insulating 
base, whicli is formed of moulded insulating 
material, with a groove to receive the helix. 
Difficulty is experienced in forming a base 
with such a groove without resort to com- 
plicated dies and expensive methods. With 
the object of removing these disadvantages, 
it is proposed to construct a variable 
resistance, for example, as sketched in 
Fig. 2,1 in which a peripheral groove to 
receive and hold the helical resistance wire 


Fig. 2. 


is formed. As will be seen from the figure, 
a number of projections are arranged on the 
surface of the base, which serve to keep the 
wire in place. 


T British Patent No. 215,090, by Igranic Electrio 
Company. 
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CORRESPONDENCE 


Dry Batteries v. Accymulators. 


To the Editor of THE WIRELESS WORLD AND 
Каро REVIEW. 


S1R,—I have read with great interest the report 
on the performance of the 0-06 type of valves in 
the June 25th issue of The, Wireless World and 
Radio Review. started experimenting with this 
type of valve some eight months ago, at which 
time practically no published data concerning 
their characteristics were available. I entirely 
agree with all the conclusions arrived at in the 
report referred to except for the statement that 
accumulators should be used if possible in preference 
to dry batteries. With this I entirely disagree. 
During the last six months I have had under close 
observation two sets, one а 2-valve and the other 
a 3-valve receiver, and both these seta are run 
off two 4}-volt dry batteries in parallel. These 
batteries are of a well-known make, and cost 
7s. 6d. each, each set thus being equipped with 
fifteen shillingsworth of L.T. These receivers are 
both in continual use, but in neither case is there 
the slightest sign of deterioration. The batteries 
are remarkably constant in action, no readjustment 
of the rheostats being necessary even when the 
set is given a non-stop run of two or three hours. 

In the instances I am citing, suppose the batteries 
were to conk out to-morrow. Then we should have 
had six months’ L.T. supply for 15s, which 1 
venture to suggest will stand comparison with any 
accumulator running under the same conditions. 
It must also be remembered that this 15s. represents 
the total outlay, and not merely the upkeep cost. 
Ав a matter of fact, as I have already stated, 
neither of the batteries shows any signs of running 
out, and they are still perfectly constant in action. 

А point often overlooked in connection with 
accumulators is that the voltage per cell may 
never fall as low as 1-8 or even 1:85 when a 
very low discharge is taken. If an accumulator 
has been in the habit of running three bright- 
emitters consuming say 2 amps. altogether, it is 
quite safe to rely on the " 1-85 volts per cell” 
rule to find when the battery is run down, but if 
the same accumulator is now made to feed 0-06 
type valves the discharge is во slow that when the 
battery is fully run down (as far as useful output 
is concerned) it may still be giving 1:9 volts per 
cell on load, and if the owner continues to take a 
load until the voltage drops to 1:85, he will com- 
pletely ruin the battery. 

When I started using the 0-06 valves I was very 
prejudiced against the dry cell batteries, but after 
six months' experience I am quite satisfied that, 
with normal care, а dry battery (or several in 
parallel, according to the number of valves) is in 
every way equal to an accumulator, and very much 
less trouble. 


J. F. STANLEY. 


Highgate, London, X. 6. 


** Colloid '' Detectors. 


To the Editor of THE WIRELESS WORLD AND 
Ravio REviEW. 

S1R,— With reference to the article on Colloid "' 
detectors in the June 25th number of T'he Wireless 
World and Radio Review, it may be of interest to 
record the results of some preliminary experiments 
carried out by the writer on this type of detector 
during the past six months. 

Suspensoids have in every case been used, and 
the only results worth recording have been obtained 
with colloidal arsenic and silver respectively. 

The detector consisted of a glass U tube, 


approximately }in. bore and limbs 1} ins. apart, 


and each approximately 23 ins. long. Silver 
electrodes, approximately 22 S.W.G. were fitted. 
passing through cork stoppers. 

The first experiments were made with colloidal 
arsenic, with and without a local battery. As 
stated by you in your footnotes to the above 
article, electrolysis appears to play a very important 
part in the results obtained, and I can confirm the 
necessity for frequently reversing the current 
flow from the local battery. I have, upon one 
occasion received signals, very faintly, without 
any local battery but cannot offer any explanation. 
Generally the best results have been obtained when 
using colloidal silver, and silver wire electrodes. 

Attempts to obtain a characteristic“ curve 
by applying various potentials and measuring 
current flow, have hitherto proved unsuccessful. 

The receiver in which these detectors have been 
used is of tke simplest character, consisting of a 
variometer and fixed series condensers, connections 
being arranged as for crystal working. 

Reception so far has been unsatisfactory, but 
in view of the importance attached to the cleaning 
of the glass container, mentioned in the article 
referred to, it is highly probable that this has been 
the cause of the poor results obtained as no special 
precautions were taken in this direction. Further 
experiments will be made as a result of reading the 
notes now published, and if improvements result 
I will again venture to communicate with you. 

I have also read with much interest, in the same 
issue of The Wireless World and Radio Review, the 
correspondence of Messrs. Strachan & Miller on 
“ Oscillatory Crystals.“ 

The Japanese experiments referred to were 
utilised in the T.Y.K. system of wireless telephony 
some years ago, and the writer in 1913 utilised the 
principle as a local oscillator for heterodyne recep- 
tion of the Poulsen stations, in place of the tikker. 
hitherto in use. The great difficulty is, however, 
in keeping constant the amplitude of the oscilla- 
tions generated, as mentioned by Mr. Leslie Miller. 
Silicon and iron or copper pyrites were found to 
give the most satisfactory results, а P.D. of 40 
volts being used, although voltages as low as 
12 proved suitable for use when only feeble local 
oscillations were required. 

Ско. SMITH. 
Billericay, Essex. 
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1. All questions are answered through the post. 


А selection of those of general interest 


is published. 2. Not more than four questions may be sent in at any one lime. 3. Every 
question should be accompanied bv a postal order for 1/-, or 3/6 for four questions, and by a 


coupon taken from the current issue. 


4. A free coupon appears in the first issue of each 


month, and if this 4s sent im together with coupons from the three previous issues, the 
reader is entitled to have one question answered free of charge. 


“ К.М.” (Coldstream) describes a receiver 
which gives distorted reception of speech, and 
asks what can be done to improve the quality. 

From your description of the receiver it would 
appear that you have no grid bias batteries connected 
to the note magnifying valves. It is necessary 
to connect cells in the grid circuits of the note 
magnifiers when considerable power is being handled. 
These cells should be connected with the negative 
terminal to the I.S. terminal of the transformer if 
the O.S. terminal is joined to the grid, while the 
positive terminal of the grid battery should be 
connected to —L.T. The number of cells required 
will.depend upon the anode voltage. used and the 
type of valve, and should be found by experiment. 


" J.T.D." (Dublin) asks by what means it 
would be possible to amplify the speech from 
an ordinary telephone circuit. 

It is not permissible to make alterations to the 
wiring of & publie telephone installation, and the 
only method open to you would be to place & 
microphone against the telephone earpiece and to 
amplify the microphone currents by means of a one- 
or two-valve amplifier. 


A. N. S.“ (Bury) asks to what cause a hissing 
noise in the telephones may be ascribed. He 
has made several tests, but has failed to locate 
tbe fault. 

The noise may be due to atmospheric disturb- 
апсев or to faults in the receiver iteelf. We note 
that you have tried the effect of removing the 
aerial, and that this produces no change in the 
amount of disturbance. The source is therefore 
located in some part of the apparatus. As you have 
used different receivers and also changed the H.T. 


and L.T. batteries, it seems likely that the insulation 
of the windings of your telephones is at fault. It 
would appear that the same pair of telephones have 
been used in all your teste, and if these are at fault, 
it would account for the persistence of the noise. 
Any other componente common to all the teste 
should receive particular attention. It might be 
mentioned in ing that it is not an uncommon 
experience to find that the valves themselves are 
giving rise to noises. 

“У.О.” (Harrogate) submits a diagram of a 
two-valve receiver (H.F. and detector) and 
asks why it will not function properly. 

The wiring of the circuit is correct, but it is 
possible that the fault lies in the connections of the 
Н.Е. plug-in transformer. The valve holder into 
which the transformer is plugged should be wired 
to correspond with the wiring of the four pins on the 
transformer. 


“, A.M.R." (Guildford) sends a detailed des- 
cription of his 4-valve receiver, and asks in 
what way the design can be altered in order to 
improve quality. | 

We аге of opinion that the solution of your 
difficulty lies in the use of а power valve and а low 
ratio transformer for the last stage of L.F. amplifi- 
cation. A transformer having a ratio of 1: 20r 1: 3 
will be suitable, and several typee of well-known 
make are now available. As you are using an 
“R” type valve in the first L.F. stage, a power 
valve of the D.E.5 or B.4 type will be satisfactory 
when used in the last stage. The normal grid bias 
of both valves should be carefully adjusted, and 
resistances of the order of 0:5 megohms may with 
advantage be connected across the secondary wind- 
ings of each transformer. 
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“ B.J.S." (Buxton) asks if it would be possible 
to control reaction by connecting a continu- 
ously variable resistance in parallel with 
the reaction сой. 

The degree of reaction coupling could be con- 
trolled by means of & variable resistance, but this 


method is not recommended, as it is doubtful if - 


variable resistances are available, in which the 
resistance could be varied with sufficient precision. 


H. R. V.“ (Bridgewater) asks for a diagram 
showing how to add a note magnifier to the 
portable receiver described on page 40 of the 
issue of April 9th, 1924. 

A convenient method is indicated in Fig. 1. If 
you substitute the telephone jack specified in the 
original article by one of the type shown in the 
sketch, and if you employ a single filament jack in 
the plate circuit of the amplifying valve, you will 
obtain a very efficient method of switching off one 


Fig. 1. 


„H. R. W.“ (Bridgewater). 
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the pitch of the beat note may be varied by altering 
the tuning of the heterodyne oscillator. 


L. J. P.“ (Dublin) asks if low frequency 
oscillation in‘a receiver is likely to cause 
interference with other receivers in the neigfi- 
bourhood. 

The low frequency oscillations which often occur 
in the stages of note magnification in a receiver 
are not likely to cause interference with other 
stations. If the high frequency portions of the 
receiver are not oscillating at a frequency slightly 
different from that of the carrier wave of the 
broadcasting station, and if these oscillations are 
in any way transferred to the aerial, interference 
with neighbouring receivers will be caused through 
the production of a beat note of audible frequency. 
When receiving broadcast transmissions, the H.F. 
and detector valves should never be allowed to 
remgin in a state of self-oscillation, and unless 


O+. 


The method of adding a note magnifier to the portable receiver described 


in the issue of April 9th, 1924. 


or both valves. When the telephone plug is 
removed from the set, both valves will be auto- 
matically switched off. It will be necessary to use 
a separate H.T. battery for the L.F. valve. 


“ A. E. M." (Kent) asks what advantage is to 
be gained by the use of a separate heterodyne 
when receiving C.W. signals. 

Continuous wave signals may be received either 
by making the receiver itself oscillate at a slightly 
different wavelength from that of the incoming 
signal, or by coupling a separate oscillator to one 
of the tuned circuits. The disadvantage of the 
*" autodyne " method, in which the receiver itself 
is made to oscillate, is that in order to obtain 
oscillations of & different frequency from those of 
a signal, it is necessary to detune the receiver, with 
а consequent reduction in signal strength. With 
а separate heterodyne, the receiver itself may be 
tuned exactly to the wavelength of the signal. and 


special circuits are arranged to prevent excitation 
of the aerial, a separate heterodyne oscillator very 
loosely coupled to the receiver should be used when 
receiving C.W. signals. 


“SQUARE LAW” (Peterborough) wishes to 
modify the shape of the moving vanes of a 
variable condenser, in order that the capacity 
may vary as the square of the condenser dial 
reading. 

It would not be possible to give an adequate 
treatment of the method of calculating the curvature 
of square law condenser plates in the short space 
at our disposal, as the method is somewhat involved. 
We would refer you to ''The Calculation and 
Measurement of Inductance and Capacity,” by 
W. H. Nottage, which gives an outline of the 
method used by Duddell to obtain the correct 
curvature for the moving vanes of a square law 
condenser. 
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We have large stocks of all 
sizes,- which can be delivered 
immediately from our London Stores 


Use any valves 
—choose any 
wavelength 


E your receiving set is to be 


" flexible" it should be fitted 

with fixed Resistors and used 
with Burndept Coils. Then you 
can use any valves and receive any 
station on any wavelength within the 
range of your set. 


A Fixed Resistor (shown on the right) con- pU TRU C MM Т boni 2% 
sists oí а definite amount ol resistance wire 1 BWG. Me. _ j^ I 
wound on a fibre rod, with a cap designed to WR — = 76 | 
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conveniently changed. Publication No. 42 188 462 2 195 |! 
aee the system in detail. | 2 16 38 74 | 
Prices of A Resistors from 1/6 to 2/-. Screw " 28 1,741 ү” 434 " 
Holder, No. 718, 1/6 Shorting Plugs. No. 720. three 29 1,679 45 
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high-frequency resistance is very The | 36 2,915 720 183 | 
sockets are fitted with spring 2 pins. | S 2,724 188 45 | 
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WHAT TO AIM FOR IN WIRELESS RECEPTION 


By the EDITOR. 


O skill or ability is necessary in order that average results mav be obtained in 

the reception of telephony from the local broadcasting station. Those who have 

passed the stage of obtaining results of some sort from their apparatus can 

turn their attention in three possible directions; firstly, to see how loud the 
signals can be reproduced; secondly, to find out what are the niost distant stations 
which can be heard, or thirdly, they may devote their energies to improvement in the 
quality of their reception. There is, we believe, at the present time far too much attention 
paid to the endeavour to obtain great amplification and exceedingly loud signals which, 
in nearly all cases, results in a most unhappv mangling of the wave form of the speech 
or music which reaches the aerial of the receiver. 

Again, in the reception of telephony, although it is of interest to endeavour to obtain 
telephonv signals from very great distances, this often results in only poor results being 
received, whilst it is likelv that when everv effort is being made to obtain the greatest 
amplification with a most critical reaction coupling adjustment, the efforts of the 
amateur may produce a verv poor result indeed, coupled with considerable annoyance 
to listeners in the neighbourhood. 

We believe that the very first aim should be to tackle the problem of quality of 
reproduction and there is no doubt that practical experiment in this direction would 
do a great deal to increase the interest of the public in wireless, whilst at the same time 
it provides probably the most instructive channel for experimental research. The 1,600 
metre experimental station of the British Broadcasting Company provides new oppor- 
tunities for tackling the problem of improvement in quality of reception and we think it 
would be interesting to make comparative tests of quality of reception of this and the 
present short wave broadcasting stations. 

If the amateur desires {о test the range of his apparatus, the best opportunities are 
provided by the telegraphy stations at great distances, which can be heard on almost 
апу wavelength at any time. Many of those who have only taken up wireless recently 
have not interested themselves in transmissions other than telephony for the reason that 
thev have not taken the trouble to learn the morse code. After all, the morse code is 
not difficult to master and a knowledge of it will add enormouslv to the interest which 
can be got from listening in and especially is this the case where amateur transmitting 
stations in the United States and on the Continent are picked up. Nearly all of the 
transmissions which cover long distances are of course conducted by telegraphy and not 
telephony. As soon as the autumn arrives it is likely that there will be great activitv 
between amateurs in communication over long distances, and for those who wish to take 
part in these, it is essential that the morse code should be learned. It is not by any 
means necessary to operate a transmitter in order to have an interest in two-way com- 
munication between amateurs sav in this country and America. Such conversations 
conducted in morse can be listened-in to with just as much pleasure by those who are 
not able to join actuallv in the transmissions. Those who care to applv themselves to 
learning the morse code now would find that by the time the longer evenings arrive and 
transatlantic communication between amateurs starts again in earnest, they would be 
in a position to take part in what is probably the most fascinating branch of amateur 
wireless. 


474 THE WIRELESS WORLD AND RADIO REVIEW 


JULY 23, 1924 


MORE ABOUT CRYSTAL RECEPTION. 


The conditions necessary to produce maximum signal strength in a crystal 
receiving set are here discussed. 


- 


By F. M. CoLEBROOK, B.Sc. 


N view of-the interest which has been 
shown in the article on crystal reception 
published in The Wireless World and 
Radio Review of April 30th, it seems 
desirable to consider in somewhat fuller detail 
the theoretical basis of the measurements 
described and of the results obtained. 

In the first place it will be well to enquire 
as to the real nature of the process of tuning 
an aeria to any given frequency. The 
writer attempted an analysis of this question 
on purely mathematical lines, and succeeded 
in obtaining an expression for the current 
at the base of an aerial in terms of the 
constants of the aerial and of the tuning 
circuit. The expression proved, however, 
to be quite unmanageably complicated and 
cumbersome. In default of this exact 
analysis, the following purely empirical 
account will be found to be in agreement 
with fact and will enable certain useful 
deductions to be made. 

In order to tune a given aerial to a given 
frequency it is necessary to insert between 
the aeria] and earth terminals a certain 
definite effective reactance. The magnitude 
of this effective reactance, which we will 
call X, will be found to be independent of 
the manner in which it 1s introduced, whether 
this be by pure inductance, an inductance 
in series or in parallel with a condenser, or 
by any combination of these. In addition 
it will be found that over the range of values 
likely to occur in practice the effective 
reactance required to tune the aerial to 
any given frequency is independent of the 
magnitude of the resistance associated with 
it. Further, at the same frequency, it will 
be found that the part of the aerial external 
to the aerial and earth terminals appears 
to have a definite effective resistance, Ё, 
the magnitude of which can be measured in 


the usual way by inserting known resistances 
and measuring their effect on the magnitude 
of the received current. 

As far as the tuning conditions are 
concerned, therefore, it appears that the 
part of the aerial external to the aerial and 
earth terminals can be considered to be 
replaced by a simple circuit consisting of a 
source of high frequency e.m.f. of the given 
frequency in series with an effective resistance 


TUNING AND 
DETECTOR 
CIRCuUT 


R-jX К+ jx 


AERIAL 


i 
EQUIVALENT | 
і 
CIRCUIT. | 


Fig. 1. A simple circuit equivalent to a broadcast 


receiving aerial. 


R and an effective reactance X. This 
imaginary circuit, illustrated in Fig. 1. 
can be said to be equivalent to the actual 
aerial in the sense that it has the same 
effective resistance, and that an effective 
reactance X is required to tune it to resonance 
with the frequency of the e.m.f. The actual 
magnitudes of X and К will of course 
depend on the constants of the aerial and 
the frequency of the transmission. In the 
case of a standard P.O. aerial and the 
2 LO frequency R may be anything from 
5 to 50 ohms, while X will usually be in 
the neighbourhood of 400 to боо ohms, 
negative. 
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Coming now to the tuning circuit itself, 
this can in all cases be represented as an 
impedance of which the effective reactance 
must be X, in order to satisfy the tuning 
condition, and of which the effective re- 
sistance can be represented by a term Rọ- 
This latter term must be understood as 
including both the wire resistance and 


Fig. 2. Curve showing the relation between the 
efficiency of the aerial-detector circuit combination and 
the effective resistance of the detector circuit. 


dielectric losses of the tuning circuit proper, 
together with the load effect of the detector. 
If the latter is a valve, its load effect will 
be comparatively small. By the proper use 
of reaction, it can even be made negative, 
thus compensating in part for the wire 
resistance and other losses in the aerial and 
tuning circuit. If, on the other hand, the 
detector is some form of crystal rectifier, 
the operation of which necessarily involves 
the consumption of power, then its load 
effect will be a very important factor. In 
all such cases the amount of sound energy 
emitted by the telephones is a certain 
definite proportion (depending on the 
efficiency of the telephone-detector com- 
bination) of the total energy consumed in 
the tuning circuit. The most efficient 
reception condition will therefore be that 
in which the latter is a maximum. 

This condition can easily be deduced 
from the above representation in terms of a 
simple equivalent circuit. The current 
flowing through the tuning impedance is 
given in vector notation by 


I = E/(R — 7X4- Ro + 7X 
in which E is the vector representing the 
e.n.f. The tuning of the aerial is reflected 


in the fact that the reactive components 
of the equivalent aerial circuit and the 
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tuning circuit are equal in magnitude and 
opposite in sign, so that the current is 
determined by the resistance factors alone, 
i. e.: 

I = E/(R + Ro) 
Since the vectors I and E are in phase we 
can substitute the R.M.S. values of these 
quantities, giving 

I = EVN + Ry) 
The power consumed in the tuning circuit 
is given by J?R,, and, denoting this by P 
we have 

P = PR, = E?R,/(R+ Ry? 

The important factor in this expression 


is the ratio of R, to R. Calling this n we 
have : | 


ВЕ E*R, 

R? (т + RR 
TIN Е 
© (Fn R 


The optimum condition is clearly determined 
by the variation with э of the factor n/(14+n)}?. 
It should be noted that this function is a 
perfectly general one, independent of any 
particular values of R, and К, and depending 
only on the ratio between them. It is, 
moreover, applicable to any case in which 
power is drawn from any source of electro- 
motive-force with а definite internal re- 
sistance. The fact that the reception of 
wireless signals on an aerial by means of a 
power consuming detector is essentially 
similar to all such cases has probably not 
been very generally realised hitherto. 

The curve showing the variation of 
n In)? with n is given in Fig. 2. It is 
seen to rise steeplv to a maximum value 
of 0:25 when ж = І, after which point it 
falls more gradually as n increases. 

The condition for maximum efficiency 15 
seen to be n = Ir, t.e., Rg = R. In other 
words, the maximum energy is dissipated 
in the tuning circuit when its effective 
resistance 1s equal to that of the aerial. 

In order to relate this to an actual case 
we will consider the representative circuit 
illustrated in Fig. 3, in which the aerial 
is tuned by means of a pure inductance L 
of comparatively low resistance, the whole 
of this inductance being shunted by the 
detector circuit of which the effective high- 
frequency resistance 15 S. It can be shown 
that at a frequency «/27, the effective 
reactance of the combination of tuning coil 


176 


and detector circuit will be 
wL { S2/(S? +w?L?)}, 
and that its effective resistance is 
SÍo?L?/(S? + ш°1®)}. 
To bring these expressions down to concrete 
figures we will assume the following values, 
‚ the reasonableness of which has been con- 
firmed by the writer by actual measurement: 
X, 500 ohms ; R, 30 ohms: S, 2,000 ohms. 
Ás a convenient approximation for the case 
of 2LO we will take w = 5 x тоб. 
The tuning condition gives us 


S? 


5 x 108 x L x 4 x 106 

4 X IO + 25 x rol2L* 399 
This can be simplified by measuring L in 
microhenries, giving 

20 X IOSL = 500 (4 x 108 +25L?) 
This is a simple quadratic equation for L, 
and the relevant solution will be found to be 

L = 105 microhenries. 
Knowing this value for L, we can now 
calculate the effective resistance Ro, for 


1.€., 


we have :— 
wL = 25 X 105? 
= 0:275 x 108 
S? + wL? = 4:275 x 108 
Therefore | 
Ro = 0°275 x 2 
4°275 


К. I30 ohms approx. 

This value for Ry is very much in excess 
of the optimum value of 30 ohms. The 
corresponding value of n is 4:3, for which 
the corresponding efficiency factor is only 
0:155, as compared with the possible maxi- 
mum value 0:25, 1. e., only бо per cent. of 
what it might be. 

It is clear from the equations that the 
larger the value of the tuning reactance 
required, the larger will be the load intro- 
duced by the shunt detector. Thus, keeping 
the same values for R and S, but increasing 
X to 600 ohms (corresponding to an aerial 
somewhat smaller than that considered in 
the preceding example) it will be found that 
the equations give as solutions :— 
= 135 microhenries. 

R = 204 ohms. 
For this value of Ro, n =: 6-8, giving an 
efhciency factor of o-r1, t.c., only 44 per 
cent. of the possible maximum. 
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The remedy for these inefficient conditions 
is that already described in the previous 
article on the subject, namely, to shunt 
the detector circuit across a part only of the 
tuning reactance, the most favourable con- 
dition being found by trial. That this will 
decrease the load effect of the detector 15 
clear from the expression given for R, i. e., 


oL? 
Ry = (s 2 En any 
which shows that a decrease in L will result 
in a decrease in R. 

It should be pointed out that the lower 
the effective resistance of the aerial and 
earthing system, the more critical will be 
the selection of the correct tapping point 
for the detector circuit, and the smaller the 
proportion of the total reactance correspond- 
ing to the optimum condition. 

Since the measurements recorded in the 
previous article were made, the aerial used 
for the reception has been considerably 
improved, and its resistance brought down 
to about 15 ohms. This improvement has 
resulted in a considerable change in the 
optimum detector conditions. The curves 
of Fig. 4 are included to illustrate this 
effect. Curve No. 1 shows the variation of 
the rectified current through the detector 
as the tapping point is moved up from the 
earthed to the aerial end of the tuning 
coil of 20 turns. Curve No. 2 of the same 
Fig. shows the corresponding result when 


Fig. 5. A series con- 

denser tuning circuit in 

which the load effect of the 
detector can be varied. 


A typical crystal 


receiving circuit, 


Fig. 3. 


the aerial resistance had been artificially 
increased by 30 ohms. It will be seen that 
the curves give very good qualitative 
agreement with the above analysis. (It 
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is also interesting to note the general 
resemblance between the first curve and the 
efficiency curve of Fig. 2. These two curves 
will not, of course, be of quite the same 
shape, since the scale of the former does 
not correspond to а uniform increase 
of Ro) 

The comparative measurements described 
in the previous article pointed to the con- 
clusion that the most efficient type of tuning 
for crystal reception consists of a simple low 


(GALVANOME TER. OFFLECTION (о RECTFIED CURRENT) 


Fig. 4. Curve showing the reduction of the maximum 
signal intensity when the effective resistance of the 
aerial is increased. 


resistance solenoid with well spaced turns, 
and provided with two wandering contacts, 
one for the aerial and опе for the 
detector. 

Subsequent measurements carried out 
under improved conditions have confirmed 
this result, but have further indicated that 
the arrangement shown in Fig. 5 is only 
very slightly less efficient, provided the coil 
used be of low high-frequency resistance 
(not more than 5 or 6 ohms) and provided 
that the variable condenser setting does not 
fall below about 0:00025 microfarads. This 
alternative arrangement is easier to manipu- 
Jate than the pure inductance circuit, and 
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is more exact іп its tuning. It is a convenient 
arrangement for demonstrating another 
considerable advantage to be obtained from 
the control of the load effect of the detector, 
namely, greatly increased selectivity. The 
curves of Fig. 6 show this very. clearly. 
They represent the variation of the rectified 
current through the detector with the 
reading of the tuning condenser. Curve No. I 
corresponds to the optimum detector tapping, 
and curve No. 2 to the case in which half 


CCAR 
2 


700 воо 900 1000 
SERIES TUNING CAPACITY (pufds) 


Fig. 6. Curve showing the decrease in intensity and 

in sharpness of tuning (i.e. selectivity) when the load 

effect of the detector circuit is increased beyond the 
optimum value. 


of the inductance is shunted by the detector 
circuit. The sharpness of tuning in the 
optimum case will clearly be a great advan- 
tage in districts which are subject to inter- 
ference from other transmissions. 

In a later paper the author proposes to 
describe a type of coil construction which, 
without being difficult to make or unduly 
cumbersome in size, will satisfy the require- 
ments enumerated in this and the preceding 
article on crystal reception, and which will 
enable either the pure inductance or the 
series condenser tuned circuits to be adapted 
to any aerial up to or less than the standard 
dimensions. 
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A SHORT WAVE VARIABLE INDUCTANCE. 


In this article the author suggests a convenient method of producing vernier 


control of wavelength or tuning on short wavelength ranges. 


The idea, 


whilst not of great value on long wavelengths, presents possibilities in short 
wavelength apparatus. 


By A. CASTELLAIN, B.Sc., A. C. G. I. 


INCE the inductance of a coil depends 

on the square of the number of turns 

per unit length, then the inductance 

of a coil made like a spring will vary 
accordingly as the coil is stretched or com- 
pressed. 

The idea was tried out by winding a coil 
of springy brass wire and putting it in series 
with the A.T.I. The arrangement gave 
much the same results as a “ vernier”’ 
condenser on 600 metres, which was con- 
sidered a short wavelength at the time 
the experiment was first carried out. 

It was not found practicable to make the 
whole A.T.I. in this manner as it would have 
to be very large and unwieldy, even for 600 
metres, so that the arrangement was dropped, 
except for occasional use in fine tuning. 

This method of tuning has recently been 
retried by the author for wavelengths of 100 
metres and below and found successful. 

The construction of such a coil can briefly 
be divided into two parts—the coil itself 
and the method of extending it. 


THE COIL. . 

The wire for the coil must be springy and 
of high conductivity, so that phosphor bronze 
naturally suggests itself. For a coil of any 
length a heavy gauge of wire 15 necessary 
and No. 14 S.W.G. proves very suitable. 
Thicker wire would be better in some cases, 
but would be much harder to work, while 
finer wire would not make rigid coils— 
assuming the diameter of the coils to be the 
same in each case. 

Several points should be noted before 
starting to make the coils :— 

(r) The diameter of the former on which 


the coil is to be wound must be less 
than the final desired diameter of the 


coil, the amount depending on the 
gauge of wire used. This is because 
the coil will unwind a little when made 
and assume a larger diameter, with 
consequently fewer turns than origin- 
ally put on. 

(2) The coil must be wound at one opera- 
tion and with constant tension on the 
wire while winding, as otherwise it will 
not expand evenly when extended. 

It is advisable to wind on about 25 
per cent. more wire than is necessary 
as the first few turns will not be even 
enough and should be cut out when 
the coil is wound. 

(3) The following dimensions and turns 
only apply to 14 gauge wire. (It is 
obvious that a finer wire will spring 
out to a larger diameter than a thick 
wire if both are initially wound on the 
same former.) 


The author has found it very difficult to 
make a satisfactory coil by hand. If a lathe 
is not available, it is probably better to trv 
first to get the local garage man to wind the 
coils. 

For a coil of the type illustrated, 1 lb. of 
I4 gauge phosphor bronze wire will be re- 
quired and may be obtained from Messrs. 
Ormiston's, of 79 Clerkenwell Road. 

For lathe winding a 2-in. diameter mandrel 
about 9ins. long should be mounted in а 
chuck and a good fat screw carrying two 
washers screwed in at the chuck end to fix 
the beginning of the coil. 

If the lathe is screw-cutting, some readers 
may prefer to use the screw-cutting device 
for feeding on the wire. 

Ihe author stronglv advises the use of 
leather gloves when holding the wire in order 
to save the hands from being cut or blistered. 
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The wire should be fed on at an angle of, 
say, 20 degrees in order to get a tight-wound 
coil. If this is not done, the finished coil 
will be partly extended. 

When the coil has been wound, and pre- 
ferably left over night to ''set," it should 
be held in the left hand and the wire cut close 
to the tool holder. The coil will try to 
unwind itself, and should be allowed to do 
so slowly, until it has finished, when it may 
be removed from the mandrel. 

It is quite probable that the first coil made 
will not be successful owing to uneven wind- 
ing. If this is the case, do not trv and use 
the same wire for a new coil—or the results 
will certainly not be pleasing—but start 
afresh with more wire. The test for a good 


A 
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finished, the mean diameter should be 24 ins. 
and the number of turns reduced to 23 (by 
expansion and removing the surplus) If 
less than 20 consecutive turns of the finished 
coil are evenly spaced it would be as well to 
make another coil. 


Соп, EXTENDING MECHANISM. 

Several arrangements are possible for 
extending the coil but the author suggests 
two which have been found convenient, one 
being illustrated in the photograph. 

One way would be to clamp one end of the 
coil and fix an ebonite rod to the other with a 
quick thread on it. To extend the coil the 
rod would be turned. 

The chief drawback to this arrangement is 


An illustration of a variable inductance constructed and mounted in accordance with the 
ideas presented in this article. 


cou is to pull it out and see if the turns are 
evenly spaced. 

When a satisfactory coil has been wound 
and removed from the mandrel, it should be 
lacquered and left to dry in a slightly ex- 
tended position so as to prevent adjacent 
turns touching and being stuck together with 
the lacquer. 

This lacquering must be done very care- 
fully as it supplies the only insulation between 
the turns when the coil is closed up. 

A suitable coil for short wave work consists 
of 32 turns on the 2-in, mandrel. When 


the amount of space required for coil 
and rod. 

The method used by the author is to fix 
the moving end of the coil to an ebonite 
collar sliding on an ebonite bar, and to 
extend the coil bv turning a small drum and 
thus winding up a cord attached to the collar. 
A spring washer will suffice at the turning 
knob to hold the spring in the desired posi- 
tion, whilst the tension of the spring will 
serve to draw back the cord when the knob 
is turned so as to close up the turns of the 
coil. 
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FOUR-ELECTRODE VALVE RECEIVER. 


It will be remembered that this receiver makes use of the four-electrode 


valve for the provision of efficient dual amplification. 


In this concluding 


article final constructional details are given and hints are offered on the 
operation of the set. 


(Concluded from page 459 of previous issue). 


Another item to be made or purchased is 
the condenser across the telephones to 
allow of the passage of the high frequency 
currents in the outer grid circuit. There is a 
simple and effective way of making con- 
densers of fairly high capacity, where the 
cxact value of the capacity is not important. 
A piece of lead, copper, or soft brass tube of 
about No. 20 gauge, and one inch long, is 
nearly flattened bv a smart blow from a 
hammer. Inside the flattened tube are 
built up alternate layers of mica and copper 
foil ; 
just wide enough to go inside the tube. The 
copper foil should be rather narrower, as 
it should not be possible for it to touch the 
tube. The copper strips should project 
alternately towards each end of the tube, 
where thev should be soldered together and 
to preferably short pieces of the same tube, 
flattened as before. This having been done, 
the flattened body tube can be finally 
clinched by further blows of a hammer or 
by screwing up in a vice, leaving a finished 
condenser the capacitv of which will not 
have any exactly predetermined value, but 
which can be relied upon not to alter after it 
has been completed. The condenser can then 
be attached to the panel bv bolts and nuts, 
gripping it by notches filed in the sides of 
the flattened tube. 

The only remaining item is the three-coil 
holder, and this would require such a lot of 
careful fitting work and special sizes of tools 
that it is recommended that it should be 
purchased. The type shown is quite satis- 
factory, and can be bought for about 4s. and 
upwards. It is screwed to the side of the 
box, and holes for the passage of the wires 
are drilled through its base. Behind these 
holes the woodwork of the box 15 drilled out 
with clearance holes about 4 inch in diameter. 
The wires to the coil holder should be 
flexible, with a good class braided rubber 
covering. 

After the various components have been 


the mica being 11 inches long, and: 


made and fixed in place the wiring can be 
commenced. It is recommended that the 
flexible leads should be attached to the 
panel first, and then all the fixed wiring on 
the panel should be done before it is put 
into the box and the flexible wires attached 
to the coil holder. The wiring should be 
carried out with No. 18 tinned copper, 
either square or round section. Its appearance 
will be similar to that shown in Fig. 1. 

As soon as the rigid wiring has been 
completed, the panel may be screwed into 


its place on the box, and he flexible leads to 


the coil holder passed through the sides of 
the box. They should be connected up 
temporarily in the first place until the set 
has been tested, and enough length should 
be left on each to allow of reversal of the 
connections if experiment shows them to 
be the wrong way round for correct reaction. 
With the exception of finally finishing off 
these leads, and fixing the bottom of the 
box, the set is now finished ; but if desired 
name plates may be provided for the 
terminals оп the deck. There are many 
types on the market. For instance, tabs 
bearing the desired name may be obtained 
to grip under the hcads of the terminals, 
or transfer sheets of the more common names 
may be bought, the titles being transferred 
directly to the surface of the panel by means 
of gold size and a free application of cold 
water in the well-known manner. If this 
latter course 15 adopted, care should of 
course be taken that none of the water 
gets into the instruments. 

The set may now be tested out. Firstly 
it should work quite efficiently as а three- 
electrode valve circuit without the use of 
the plate circuit with its throw back to the 
inner grid. To test this, no coil should be 
placed in the third coil holder. The con- 
nection of the middle coil holder may then 
be reversed if necessary, the correct one 
being, of course, that which allows the set 
to be brought up to oscillation when the 
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coils are brought near to each other and the 
set tuned. Хо difficulty should be expe- 
rienced in obtaining this result, and the 
plate circuit may then be introduced by 
putting in the third coil. If this circuit is 
all right, and the signals are not too strong, 
an increase of signal strength will probably 
be at once observed when the coupling is 
tightened up and the potentiometer adjusted. 
If this is not the case the connections of the 
last coil should be reversed. When the set 
is working properlv it will be found that for 


F:3. 1. 


each value of the coupling above a certain 
point, a setting of the potentiometer can be 
found at which the set goes into oscillation, 
and that near to this point good results are 
obtained. The coupling and potentiometer 
should then be jointly varied until the 
results are the best obtainable, during which 
process slight adjustments of the other 
controls of the set should be made as 
necessary. 

On the aerial on which most of the work 
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The wiring of the receiver is clearly shown in this photograph. 
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was done, which has a capacity slightly 
above that of an average P.M.G.," No. 3 
of a normal set of concert coils was found 
best in the aerial circuit, and another No. 3 
or No. 4 for the plate, but these figures may 
vary somewhat under different conditions. 
The coupling between aerial and outer grid 
circuit should be quite loose, but that 
between the outer grid and plate must be 
fairly tight. Should any difficulty be found 
in getting sufficiently tight coupling here, the 
results would probably be improved by 


introducing a small condenser across the 
primary of the throw back transformer, 
but this was not found necessary under the 
conditions of test. i 

In conclusion, the D.E.7. valve should 
not be used with more than about 40 volts 
of high tension, and it should be noted that 
on strong signals the set will work as well, 
or even better, with the plate circuit opened 
by removing the coil in it. 

A. M. С. 
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AN EXPERIMENTAL CRYSTAL UNIT. 


The author describes the construction of a useful instrument designed 
specially to. allow of the rapid changes and adjustments necessary in 
experimental work. 


F serious experimental work is to be menters having need of some such device. 


accomplished, using a crystal as а The following are the arrangements catered 

rectifier, the employment of an instru- for :-— 

ment capable of permitting several (a) Employment of either of four crystal 
changes and adjustments, which are essential combinations ; t.e., Crystal to cats- 
on such occasions, to be carried out with a whisker, steel plate, steel point, or 
minimum of time and labour, is almost a crystal to crystal. 
necessity. " (b) Reversal of connections to crystal, and 

Such an instrument has been constructed (c) Application at will of a local battery 

by the writer and it is thought that the potential. 


following description and constructional The appearance of the finished unit may 
details will be of interest to those experi- be seen from the photograph. 


Fig. Ё T he completed Instrume nt. The design provides for instant changes and adjustments. 
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Fig. 2. The general layout of the experimental crystal receiver. 


The general layout and dimensions are 
given in Fig. 2, while Fig. 3 shows the scheme 
of wiring. 

The particular type of holder used in the 
No. I ition (see Fig. 1) is not easily 
obtainable, and it is thought that anyone 
making up this instrument will prefer to 
fit one of the more familiar types at present 
on the market. One of modest dimensions 
should be chosen, and if the only connections 
needed are the usual one to the catswhisker 
and one to the crystal, the wiring will 
remain as given in Fig. 3. 

The method of construction of holder 
No. 2 can be readily gathered from Fig. 2. 
The brass standard carrying the crystal 15 
stationary, while the standard holding the 
steel plate and point possesses three move- 
ments, t.e., rotation on its base, needle 
revolution, and the usual fore and ай ten- 
sion movement. It will be found that these 
movements are quite sufficient to cover the 
surface of the crystal. 


The steel plate comprises an empty 
crystal cup faced with a piece of an old 


“Valet razor blade, while the point is 
part of a gramophone needle, likewise 
soldered in position. 


The small knob may be cut from a piece of 
lin. ebonite and given a finger-grip with a 
file, afterwards being fixed to the head end 
of a 6 B.A. brass bolt by means of a small 
nut. The free end of the bolt screws into 
the back of the cup carrying the plate and 
point. It is as well to fill the cup, before 
mounting the steel plate, with solder or Wood's 
metal to facilitate the drilling and tapping 
at the rear. The soldering of a small nut, 
bored clear, to the top of the standard, and 
drilling the standard to match, provides the 
necessary bearing for that part of the 
plunger spindle which has to be filed clear 
of thread to ensure smooth action. 

The spring applying the pressure behind 
the plate is a short length of lin. wide 
clock spring. 

A hole is punched in one end for securing 
to the standard, while the other end should 
be given а small slot having a breadth 
slightly larger than the diameter of the 
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spindle and about half again as long. The 
respective standards should be cut to 
convenient dimensions as shown in the 
photograph, and bent to a right-angle at 
the places indicated. 

Holder No. 3 requires Jess attention. 
Two pieces of thin springy brass, or prefer- 
ably  phosphor-bronze, should be cut 
and bent to right-angles as shown in the 
photograph. А hole is drilled in each piece 
for the passage of the bolts which secure the 
standards to the panel, and another at the 
opposite ends to take the crystal cups. 
As this holder is used for crystal to crystal 
combinations the adjustments hold good 
for considerable periods, and therefore no 
elaborate movements need providing for. 


CRYSTAL 
RECEIVER 


Fig. З. The circuit diagram. 


When setting, the nuts which secure the 
cups to the standards should be loosened and 
the crystals revolved until suitable bearing 
points are found, the nuts then being 
tightened. 

The spacing of the components is given in 
Fig. 2 for cups 1in. deep, carrying crystals 
of average projection. If these dimensions 
are to be greatly exceeded it will become 
necessary to space the standard bases 
more widely. If this is not done undue 
tension will be placed upon the crystal owing 
to the resiliencv of the springy metal. 

The selector switch is of standard tvpe 
with the exception of the knob. The 
potentiometer is of the type fitted to the 
Marconi crystal receivers, and was picked 
up second-hand. Should it be desired to 
fit some other type, one having a resistance 
of about 200-250 ohms would be found 
suitable. On the other hand, one can be 
made quite easily by cutting a piece of 
$ in. ebonite to size 14 in. by 41 ins., bevelling 
the edges with a file, and then between points 


‘to have the battery switch in the 
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situate about $in. from each end, winding 
about 200 turns of No. 36 S. W. G. Eureka 
resistance wire. The winding should be spaced 
by fine cotton, and thenshellaced. When dry, 
remove the cotton winding and applv two 
more coats of shellac. 
be found to retain its position quite firmlv 
providing a smooth-acting slider is fitted. 

The lin. square brass rod carrying the 
slider may be secured at each end by brass 
bolts of sufficient length to permit their 
passing through the panel and taking a 
securing nut on the under side, thereby 
fastening the component to the panel face. 
It is as well to insert a small piece of 1/16 in. 
ebonite, or a spacing washer, under each 
end of the potentiometer in order to keep the 
winding clear of the surface of the panel. 

In practice this instrument is giving verv 
satisfactory service. The dry cells used 
across the potentiometer do not run down 
quickly, and Siemen's “Р” type should 
last a good six months even with constant 
usage. It should be remembered, of course, 

“ofi” 
position when closing down. 

The local potential is available for any 
crystal fitted into any of the holders ; but 
it will be found to give the best results 
when applied to voltage operated crystals 
such as carborundum, zincite-bornite and 
silicon. The writer uses. hertzite, car- 
borundum, and zincite-bornite їп holders 
I, 2 and 3 respectively. 

The outside dimensions of the case are: 
6 ins. wide, 9 ins. long and 5 ins. deep. This 
instrument may, of course, be used in con- 
junction with any standard tuner. 


NE NE Oe 


The valve is re- 
inserted into the 
socket holes and 
the links make it 
possible to intro- 
duce grid biasing 
cells, additional 
H.T. potential, grid 
condenser, reaction 
coil, tuned filter 
circuit or the 
fitting of shunt 
resistances, 


Courtesy: W. E. H."Humphrys. 


The winding will then 
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A RÉSUMÉ OF MODERN METHODS 
OF SIGNAL MEASUREMENT* 


By J. HOLLINGWORTH. 


T the risk of being accused of being 

unpractical, I propose to deal with 

a subject which is possibly not of 

immediate importance to the radio 
amateur who merely listens-in, namely radio- 
telegraphic measurements. Beyond a few 
determinations of inductance and capacity, 
which, as a matter of fact, are usually 
carried out in such a way as to be eventually 
dependent on a time measurement (fre- 
quency) ; nothing more is needed for a great 
deal of reception work ; also the amount of 
apparatus and the facilities required are 
beyond the each of the average amateur. 
Like all other sciences, however, radio com- 
munication is fundamentally dependent upon 
such measurements for its systematic ad- 
vance, and the study of them forms a subject 
of engrossing interest to those whose temper- 
ament inclines them to work of this nature ; 
though to the onlooker it may seem dull and 
uninteresting as theactual reception of signals 
occupies but a microscopic part of the time 
spent on the work. 

The particular branch of the subject I 
propose to deal with here 1s the measurement 
of received field strength, which is, in 
practical terms, the determination of the 
actual voltage induced in a receiving aerial 
by a distant transmitter. 

The well-known phenomena of fading and 
freak reception point directly to the need of 
such measurements for their explanation, 
which should also provide the answer to two 
questions of immediate importance. The 
first is a practical опе. Given two places on 
the earth a certain distance apart, what power 
must be radiated from the one in order to 
ensure reception at the other under all cir- 
cumstances ? This is the fundamental prob- 
lem occuring to all those responsible for the 


* A paper delivered before the Radio Society of 
Great Britain on Wednesday, June 25th, 1924, at 
the Institution of Electrical Engineers. 


installation of transmitting stations, and on 
these lines a great deal of work has been and 
is being done at the moment. 

The second is more theoretical. Is it 
possible to determine the law of propagation 
of wireless waves to the same extent as the 
law of signalling along a long cable has been 
dealt with? At the moment such laws as 
we have are admittedly empirical and only 
hold even approximately under very re- 
stricted conditions. 

From the purely experimental point of 
view the diflerence between these two 
problems is slight. 


In its essentials the problem is a very simple 
one. It merely involves the erection of a coil 
or aerial whose constants are known, and 
the measurement of the current produced in 
this circuit when tuned to the station of 
which the measurement is desired. 

From this measurement the induced 
voltage and the electric field strength at the 
receiving station can readily be calculated. 
But in an actual case, unless the two stations 
are within a few wavelengths of one another 
the current is so small as to defy direct 
measurement. This will be appreciated from 
the general statement that in long distance 
reception the current is but a few micro- 
amperes, and the power available of the order 
of millionths of a microwatt. Such power 
cannot possibly operate any form of direct- 
reading instrument, and consequently elabor- 
ate methods have to be devised to make it 
measurable. j 

Before the davs of the amplifier. such 
distant measurements were, of course, im- 
possible, the limit of distance being fixed bv 
the sensitivitv of the most delicate form of 
high frequency ammeter which could be 
obtained. Such instruments are the thermo- 
galvanometer of Duddell and the bolometer 
of Tissot. The former consists of a single 
loop of wire suspended in a strong magnetic 
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field, the bottom ends of the loop being 
joined by a tiny thermo-junction, and the 
whole hangs so that the junction is a few 
millimetres above a small resistance wire 

ing the current and known as the 
heater. The bolometer is a Wheatstone 
bridge network, the unknown resistance 
being a wire carrying the current to be 
measured. This wire being heated by the 
current changes its resistance, and this 
change is measured by the bridge. 

The former instrument was used by 
Duddell and Taylor in their experiments in 
1905, the latter by Tissot in 1906, both over 
what would now be considered short dis- 
tances, the maximum being apparently 
about 60 miles. 

This method of measurement is still in 
actual use but for a slightly different purpose. 
It is now used for determining the “ effective 
height ” of an aerial, a figure which appears 


The circuit which produced the famous 


Fig. 1. 
Austin-Cohen coefficient. 


in all transmission formule, and which may 
be described roughly as the height of the 
ideal aeral which would give the same radia- 
tion. For this purpose it is necessary to 
measure the intensity of the field at a 
distance of a few wavelengths from the 
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aerial, at which distance the field is still so 
powerful that a comparatively coarse measur- 
ing instrument can be used. 


The next stage in signal measurement was 
the use of a crystal as the detecting agent, 
which at once allowed a considerable exten- 
sion of the range of measurement. 

The classic experiments of this era were 
those of L. W. Austin and L. Cohen, resulting 
in the production of what is known as the 
Austin-Cohen coefficient, which forms the 
basis of most of the formule in use at the 
present day. 


The experiments were mostly carried out 
between the station at Brant Rock and two 
boats, by means of which transmission was 
measured up to a distance of 1,000 miles, 
practically entirely over sea. The circuit 
used is given in Fig. 1. Three different 
methods of measurement were used, partly 
as a check on one another and y 
depending on the distance. In the left-hand 
branch there is a thermal instrument on the 
aerial for use at short ranges, and also a 
crystal and microammeter in a loosely 
coupled secondary for measurements at 
greater ranges. On the nght is a shunted 
telephone system. A loop was provided in 
the aerial coupled to a buzzer of known 
intensity, so that any of these methods could 
be calibrated. 

Other workers at this period were Marconi, 
Max Reich and Dr. Marchant. In all 
these cases the general principles were the 
same, though the circuits differed in details. 

Up to this time all experiments were, of 
course, carried out on spark stations, as there 
were no others, and in consequence many 
of the results were rather comparative than 
as any theoretical formula neces- 
sarily involved the decrement of the trans- 
mitting station, which is an extremely 
difficult quantity to determine. 

With the advent of the thermionic 
valve, with its capabilities as a generator o! 
undamped waves, as detector and as 
amplifier, the modern study of signal measure- 
ments may be considered to commence ; and 
as by this time there had been a consider- 
able advance in the technique of measure- 
ments at radio frequency, attention was 
concentrated on the measurement of absolute 
values. 

Although modern methods have been 
developed in many different ways they all 


JuLY 23, 1924 


possess a certain number of features in 
common dictated by the necessities of the 
case. 

They all employ some form of amplifica- 
tion for the reason mentioned above, that 
the power available is far too small to operate 
directly any measuring instrument. 

Now, in spite of the many virtues of the 
present-day amplifier, it can in no way lay 
claim to being an instrument of precision 
i the same way as we have a precision 
voltmeter or ammeter. In fact, its amplify- 
ing power is liable to vary very rapidly, and 
the more sensitive it is the more rapid may 
be the change; so that it is always neces- 
sary to provide some immediate method of 
calibration. 

In theory no doubt it is possible to calculate 
the amplification of a multi-valve amplifier, 
given all the working characteristics, but 
in practice such efforts usually give ludicrous 
results as it is extremely difficult to take 
into account such quantities as inter- 
electrode and intervalve capacities which 
are nevertheless of vital importance in the 
amplification. 

Consequently, all modern methods are 

what are known as substitution methods, 
i.e., the effect produced by the incoming 
signal is not measured absolutely, but is 
balanced against a local source of C. W. under 
the control of the operator, which is con- 
structed in such a way that the actual 
e.m.f. delivered by it can be accurately 
measured. 
. Under these conditions the value of this 
local e.m.f. is, of course, equal to that pro- 
duced by the incoming signal; « that with 
the help of the known constants of the receiv- 
ing circuit the field strength of the signal 
can be calculated. 

Up to this point most methods possess a 
considerable degree of similarity, but from 
here they diverge considerably in details, the 
reason of which is interesting. 


Like most other problems, this one pro- 
duces a certain number of specific difficulties, 
the solutions of which are somewhat mutually 
contradictory, with the result that the 
arrangement finally selected will be in the 
nature of a compromise. Different observers 
will tend to compromise in different direc- 
tions, depending on their particular views 
and requirements, and will thus produce 
methods which appear at first sight to be 
widely dissimilar. 
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Of these problems the following are some 
of the most interesting. 


(a) AERIAL v. Соп. 


From the point of view of simplicity of 
reception and minimum amplification the 
aerial possesses great advantages. On the 
other hand the expression for its picking- 
up power has come in for a considerable 
amount of theoretical criticism, and its 
actual measurement is not an easy problem. 
The coil is far less efficient as a receiver, but 
its electrical constants are perfectly definite 
and capable of determination. 


(b) ТҮРЕ OF SIGNAL EMPLOYED FOR MEASURE- 
MENT. 


While it is, of course, a great advantage 
to be able to take measurements on the 
ordinary routine of a station, it cannot in 
general be done. without an increase in the 
complication of the apparatus. This is 
because at the time when the calibrating 
signal from the local source is being applied 
to the system, the outside signal must be 
inoperative. It is thus necessary either to 
have a pre-arranged routine between the 
signal and the local source so that they can 
be applied to the apparatus alternately, 
or else to have an aerial system which can be 
modified in such a way that while retaining 
its electrical constants it can be made blind 
to the incoming signal. 

Various methods of doing this will be seen 
in the descriptions of the different systems. 


(The conclusion of the paper, together with a report of 
the ensuing discussion, will appear in subsequent 
1ssues.) 


Correspondence. 
POZ Testing ? 


To the Editor of ‘THE WIRELESS WORLD AND 
RADIO REVIEW. 


Six, — On July 2nd, at about 11 p.m., B. S. T., 
on 95 metres, I heard a C. W. station sending 
V's and occasionally POZ. I presume that POZ 
(Nauen) is carrying out short wave tests, and would 
like to know if other amateurs have received this 
transmission. The strength was terrific; with 
detector and L.F., signals were audible with tele- 
phones on the table. The C.W. has a rather 
pronounced 25 cycle note in it. 

B. J. ARCHER (2 VJ). 
Wembley, Middlesex. 
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DANISH 
BROADCASTING 
DEVELOPMENTS 


NEW STATION 
AT COPENHAGEN 


S in most other 
countries, broadcast- 
ing has seized the 
popular imagination 

in Denmark. For several 
years a small number of en- 
thusiasts have carried on wire- 
less experiments but not until 
recently has official broad- 
casting been adopted. 

The opening of the first 
wireless broadcasting station 
took place on Julv 3rd, when 
the first programme was broad- 
` cast from a large installation 
occupying the building of the 
Royal Danish Telegraph Ser- 
vice in Copenhagen. The 
opening ceremony was attended 
by a good representation of the press and 
prominent wireless amateurs. 

For the convenience of the artists the 
studio is located in the centre of Copen- 
hagen, in the same building as the trans- 
mitter. The two masts, 70 ft. high, are well 
situated on the roof of the building, and as 
some difficulty arose in obtaining a suitable 
earth connection, it has been found necessary 
to employ a counterpoise. The four-valve 
transmitter, which is entirely of Danish 
construction, can develop a power of 1 kW. 
Although owned by two Danish radio firms 
the station has been placed at the disposal 
of the Danish Radio Club, an active organisa- 
tion representing amateur interests. 

Musical items will predominate in the 
programmes, and it is hoped to provide a 
regular feature of broadcast opera as per- 
formed in the Royal Theatre, Copenhagen. 
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The f our-valve transmitter at the Copenhagen Broadcasting station. 


Every effort has been made to render the 
new station as efficient as those in neighbour- 
ing countries, and although Copenhagen’s 
power falls somewhat short of that in general 
use, many British amateurs should be able 
to pick up the programmes without difficulty. 
At the moment of going to press we arc 
without information regarding the wave- 
length of Copenhagen and the times of 
transmission, but hope to publish details 
in an earlv issue. 

Up till recently the path of the amateur in 
Denmark has been by no means easy, and 
for a considerable time difficulty was ex- 
perienced in inducing the authorities to grant 
experimental facilities. As a result of con- 
tinued effort on the part of enthusiasts, 
however, anyone may now possess a wireless 
receiver, provided a declaration is filed at 
the local police station. While the Danish 
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amateur has almost unre- 
stricted facilities in the matter 
of reception, amateur trans- 
mission is unauthorised. 


Preliminary broadcast con- 
certs have been transmitted 
from the Government station 
at Lyngby ; conditions there 
have not been entirely satis- 
factory, however, for this par- 
ticular class of work and the 
establishment of the new broad- 
casting station in Copenhagen 
marks a great advance. New 
broadcasting stations will prob- 
ably soon be erected in the 
provinces, as the amateurs 
in Denmark are to be found 
all over the country and their 
number, at present amounting 
to 10,000, shows signs of a 
steady increase. 


The authorities at the 
Copenhagen station would 
doubtless welcomereports from 
British listeners who are able 
to pick up the transmissions. 
Such reports may be addressed 
to the station c/o the offices 
of this Journal. Particulars 
of the strength and quality of 
reception are of the greatest. 
value. 
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The 70-foot aerial on the roof of the Royal Danish Telegraph Service 
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in Copenhagen. 


BROADCAST INTERFERENCE STATISTICS. 


The complaints of oscillation and inter- 
ference with broadcast programmes furnished 
to the Radio Society of Great Britain by 
the British Broadcasting Company during 
the period February to April, 1924, have 
been carefully scrutinised and the following 
is an analysis of them :— 

Of the total number of 1,114 complaints 
received, 910 appear to be due to unin- 
tentional oscillation caused by valve receiv- 
ing apparatus; 57 appear to be due to 
deliberate or intentional oscillation bv valve 
receiving apparatus; 82 appear to be due 
to unintentional interference by amateurs 
holding experimental transmitting licences 
and mainly using telephonic communication ; 
3 appear to be due to deliberate and inten- 
tional interference by unauthorised trans- 


mitters, although in one case there is a 
slight doubt owing to the somewhat am- 
biguous form of the complaint ; 26 appear to 
be due to commercial stations employing 
spark transmitters, although in one of these 
cases an arc station is clearly responsible ; 
36 appear to be due to various causes other 
than by radio apparatus used as such. 


Per 
SUMMARY. cent. 
Unintentional oscillation 81:7 
Intentional oscillation ‘a is 5:1 
Unintentional experimental trans- 
mission T in sao UA 
Intentional unlicensed transmission 0:27 
Commercial spark and arc stations.. 2:3 
Various causes other than radio 3°23 
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LOUD SPEAKER HORN DESIGN. 


By CapTain H. J. Rounp, М.С. 


N an article in the Journal of the 
American, Institute of Electrical Engineers, 
March, 1924, Messrs. C. R. Hanna and 
J. Slepian, of the Westinghouse Electrical 
and Manufacturing Co., give the results of a 
very extensive mathematical and experi- 
mental investigation into the effect of horns 
for loud speakers. 
' The conclusions are so important, and the 
formule given so valuable to those either 
designing apparatus or desirous of determin- 
ing the faults of their own loud speakers 
that, but for limits of space, it would be 
better if the whole article were reprinted 
here. 

The authors investigate in general how a 
horn loads a diaphragm and they show how a 
correctly designed horn will not only give 
stronger signals than an incorrectly designed 
one, but will at the same time tend to 
minimise the resonances of the diaphragm. 

Both mathematically and experimentally 
the exponential horn is shown to give a more 
uniform loading of a diaphragm down to a 
certain frequency than a conical horn. 


е 


POWER 


Comparison of loading of exponential and 


Fig. 1. 
| contcal horns. 


Fig. 1 shows the loading given to a dia- 
phragm by two similar sized horns, one in 
which the area of throat increases expo- 
nentially and the other in which a longitudinal 
section 15 a cone. 


The writers then chiefly investigate the 
properties of the exponential horn in which 


А = A, eP* 
where A is the throat area at distance x 


from the small end and B is the exponential 
constant. 


| 2 3 


Fig. 2. Loud-speaker horns used for experimental 
comparison. 


They investigate in general three points. 
(т) The influence of B. 
(2) The influence of 40. 


(3) The influence of the area of the open 

end. 

Referring to the figure, the point P on the 
exponential horn loading curve is called the 
“ cut-off point, below which frequency the 
horn refuses to load the diaphragm. 

They show that this point only depends 
on the value of B. The smaller B is the 
lower down in frequency this cut-oit 
position 15. 

They determine that uniform loading will 
occur down to a point where :— 


w/B = 2:5 X 104 
They then determine that the amount of 
loading will be increased by a decrease oí 
A, down to a point where air friction becomes 
important. This work has led them to и 
much smaller values of A, than are usually 


For 


491 
speech No. т was considerably stronger 


In particular 


The input orifice of No. І 


noticeable above the frequency the horn was very much smaller than No. 2. 


begins to load, providing the diameter of 


the opening is above 14 ins. 


B, and they agree very fairly with the 


American writers formula. 


other B — 0:025; the horns were not very 
different in length and of about the same 
realistic and satisfying owing to the wealth 
of tone from the lower instruments. 


his horn gave very different tones to the same 
diaphragm—one has B = 0:25 and the 


large orifice. 
The dimensions than No. 2, though not so natural, but for 
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used, but, of course, with a corresponding  ponential horns with different values of 


increase of length of horn, and the result of 
They show that the final orifice diameter 


determines the resonance of the horn, but 
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are also discussed. The present writer factory, whereas No. 2 sounded wonderfully 


has checked approximately the positions 
where the loading falls off on several ex- 


of the air chamber next to the diaphragm orchestral music No. 1 was thin and unsatis- 


this is to remove a great deal of the diaphragm 


resonance. 
ponential horns the resonances are hardly 


very fortunately it turns out that in ex- 


Wigan (Мау 25th to June roth). 
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CONVERTING BROADCAST RECEIVERS 
TO RECEIVE ON 1,600 METRES. 


The simple modifications are here described for adapting broadcast receiving 
sets to bring in the transmissions now carried on by 5 XX on high power 
with a wavelength of dbout 1,600 metres, 


CRYSTAL RECEIVERS. 


ECEIVERS making use of crystal 
only may be divided into two 
classes, depending upon the method 
of tuning. 
(т) The variometer tuned set, in which 
the wavelength is changed by altering 
the relative position of two inductances. 
One inductance may rotate inside 
or swing over the other. 
(2) The tapped coil tuned set, employing 
either a slider or switches with a 
number of contacts. 


(т) THE VARIOMETER SET. 

This is probably the most difficult type of 
crystal receiver in which to provide an 
extension of wavelength. It may be thought 
at first that all one has to do is to connect a 
variable condenser across the aerial and 
earth terminals and so increase the capacity 
of the circuit and thus add to the wavelength 


- 


TELEPHONES 


^F ig. 1. Position (X) for connecting a loading cou for 
eætending the wavelength of a variometer-tuned crystal 
set to 1,600 metres. 


to which the set will respond. True, the 
wavelength will be increased, but to produce 
a change from 400 to 1,600 metres a con- 
denser having a capacity of almost 0-003 mfds. 


would be needed. Such a variable condenser 
is practicably unobtainable, and were it 
employed the resulting signals would be 


Fig. 2. Loading coil for extending the wavelength of 

crystal «et to 1,600 metres. It consists of 300 turns of 

No. 26 D. C. C. on a cardboard former З ins. in diameter 

and 9 ins. in length. Tappings are made by means of 

twisted loops at the 100th, 110th, 125th, 145th, 170th, 
200th and 240th turns. 


exceedingly weak and the range of re- 
ception very limited because the action of 
this large capacity would be to considerably 
reduce the potential set up across the ends 
of the tuning coil. 

A loading coil of one of the many forms 
needs to be connected between the aerial 
terminal and the lead to the variometer at 
a point in the circuit lower than that to 
which the lead to the crystal detector is 
joined, and shown at X in the accompanying 
diagram (Fig. 1). The method of building a 
suitable coil is also given (Fig. 2), amd this 
may consist of about 300 turns of No. 26 
double cotton covered wire on a cardboard 
former 3 ins. in diameter and 9 ins. in length. 
It is most essential to thoroughly dry out 
the former before attempting to wind on the 
wire. Not only will moisture impair the 
insulating properties of the cardboard, but 
should the tube become drier subsequent to 
winding, it will contract and the turns of 
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wire will become loose and loop off. 
Tapping points are made by means of 


TELEPHONES 


Fig. 3. Position of connecting loading coil in simple 
crystal set for extending the wavelength to 1,600 metres. 


twisted loops at the rooth, IIOth, 125th, 
145th, 170th, 200th and 3ooth turns and 
contact picked up by means of a clip. It is 
not considered advisable to varnish the 
winding when completed, for although it 
may be rendered more durable by such 
treatment, the self-capacity of the coil, an 
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undesirable property, will be appreciably 
increased. 

The difficulty with regard to increasing 
the wavelength of a variometer tuned set 
by means of a loading coil is that only a 
very limited tuning adjustment is provided 
in the variometer itself. For this reason the 
loading coil has been provided with a liberal 
number of tapping points. 


(2) SLIDING CONTACT TUNED SET. 

As a large wavelength change is provided 
in a set of this type when the point of 
contact is moved one can, for neatness and 
compactness, fit a socket to take a plug-in 
coil on the panel or base of the instrument. 
The size of the coil should be a No. 150, or, 
in the case of a small or single wire aerial, 
a No. 200, having an inductance value of 
about 2,000 microhenries as stated in data 
tables supplied by the coil manufacturers. 

The loading coil described above may, of 
course, be used, and whatever type of 
loading coil is decided upon, is connected in 
the circuit at the point X. 


VALVE SETS. 


There are not many single valve receivers 
of commercial manufacture and designed for 
short wave broadcast reception on the market 
at the presen’ time, and this is due, of 
course, to the regulations which were at one 
time in force prohibiting the coupling of a 
reaction coil on to an aerial coil on the 
grounds that such an arrangement would 
cause interference by oscillation. True, it 
does cause interference, but almost equally 
can a wo-valve set in which reaction is 
arranged on to the anode coil It thus 
transpires that most single valve sets are of 
amateur construction, and invariably embody 
the circuit shown in Fig. 4. A variable 
aerial tuning condenser is indispensable in 
this circuit, and is usually connected in 
sere; in the aerial lead so as to produce a 
maximum signal potential across the 
inductance and to stimulate some degree 
of oscillation—that desirable condition that 
brings about great receiving range. 


MODIFICATIONS NECESSARY. 

The tuning range of two circuits has, in 
this case, to be altered. The aerial 
inductance will now need to consist of 


about 350 turns of No. 26 D. C. C., 3 ins. in 
diameter, and these may be inserted as a 
loading coil at the point marked X in Fig. 4, 


Fig. 4. Typical amateur single-valve set. Both aerial 
and reaction inductances need to be loaded as shown 
at the points X and Y. 


providing that it is found that the reaction 
coupling is sufficiently tight to still maintain 
oscillation. The reaction inductance will 
also need to be loaded, and a coil should be 
inserted at the point Y, consistmg of about 
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I20 turns of No. 28 enamelled wire, 12 ins. 
in diameter. The enamelled wire wound coil, 
having moderately high self-capacity, will 
possess the useful property of fairly flat 
tuning, and will thus operate smoothly over a 


TOLF OR 
TELEPHONES 


Fig. 5. Increasing the tuning range of set fitted with 
H.F. amplification. 


wide tuning range. The other change that is 
necessary is to connect the aerial lead to 
the top of the aerial inductance and the 
condenser in parallel across the ends of the 
inductance. 

Where plug-in coils are made use of for 
the purpose of tuning, one only has to select 
a pair with a suitable number of turns, such 
as a No. 150 in the aerial circuit and a No. 75 


* * 


The simple methods described here cannot 
necessarily be applicable to every type of 
broadcast receiver, but the general principles 
remain the same, and the details mentioned 
should give the beginner confidence in 
carrying out the necessary changes. 

The new high-power station, with its 
wavelength of 1,600 metres, will bring about 
modifications in the types of sets obtainable. 
The use of plug-in coils for tuning purposes 
will, without doubt, become universal, and 
in tuning to the required extended range of 
wavelengths the listener will be afforded an 
opportunity of tuning to certain of the 
European transmissions to be found on 
settings a little above the wavelength of 5X X. 
It is to be hoped that the high power 
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to No. 200 in the reaction circuit. The 
amateur will probably immediately appreciate 
the necessity for fitting a series-parallel 
switch for connecting the aerial tuning 
condenser in series or parallel across the 
aerial inductance, and the connections are 
repeatedly given in the Questions and 
Answers section of this joyrnal. 


SETS WITH HIGH-FREQUENCY AMPLIFIERS. 
Most high-frequency amplifier sets on the 
market are capable of extension of wave- 
length range by the tuning adjustments with 
which they are provided. Plug-in coils are 
so often used, while, of course, tapped and 
interchangeable H.F. couplings are often 
fitted. In sets embodying high frequency 
amplification it is common practice to 
connect the aerial tuning condenser in 
parallel with the aeria] tuning coil so as to 
provide smooth oscillation adjustment, and 
a typical H.F. circuit is shown in Fig. 5. 
If the variable tuning inductance is a tapped 
coil of limited wavelength range, and in 


which case the reaction coil will probably 


be a wound ball or cylindrical coil coupling, 
then the best course to adopt is to fit a 
three-coil holder on the face of the panel 
or to the side of the containing cabinet, and 
wire it up in the circuit to the points X, 
Y and Z. Plug-in coils, No. 150 or 200, will 
extend the wavelength to the required 
degree. 


* * 


employed will not entirely eradicate the 
fiting of a single stage of tuned high 
frequency amplification to amateur receiving 
sets. Admitted, it may no longer be 
necessary, but on the other hand high 
frequency amplification functions much more 
efficiently on 1,600 metres than it does on 
400 metres. It would therefore seem that 
had the B.B.C. been allowed to arrange its 
low-power transmissions on the longer wave- 
length, permitting of the use of good high 
frequency amplification, and its high power 
transmission on the shorter wavelength. 
where high frequency amplification is neither 
efficient nor required, the work of the 
designer of broadcast receiving apparatus 
would have been simplified. 
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PATENTS 


AND 


Improved Means for  Reproducing 


Sound.* 


The object of this invention is to provide 
aYsound reproducer in which the distorting 
effects due to the natural frequency of a 
diaphragm may be substantially eliminated. 
One method consists in employing a plurality 
of diaphragms of different pitches, each 
with its own electro-magnet, the coils of 
the magnets being connected together, 
preferably in series. A shunt is connected 
across one or more of the magnets. 

Referring toFig.1A. A, B and С are three 
receivers with their coils connected in series, 
and with adjustable resistances, a, b and c, 
arranged across the coils. When currents 
due to sound are led through the coils of the 
magnets, the amplitude of the vibration of 
any particular diaphragm can be adjusted 
at will by adjusting the shunts. 

Fig. 1B shows a form of magnetophone 
especially suitable for use in carrying out 
the invention. D is a heavy rigid case, in 
the front of which is mounted a diaphragm E, 
behind which is a pole piece F, surrounded by 
the coil G, and a polarising coil H, the case 
acting as the return circuit. jJ are pads of 
rubber, which can be pressed bv means of 


screws K, working in brackets L, against the 


diaphragm to damp it. In cases where 
sufficient damping cannot be obtained, 
capacity, resistance and inductance can be 
connected in the circuit for the purpose of 
weakening the effect of the diaphragms at 
the'r resonant points. 

Fig. ІС shows such an arrangement, 
where M-N are two rejector circuits placed 
across a combination of two receivers А, В. 

>It is said that very good reproduction of 
the human voice can be obtained by employ- 
ing two diaphragms, one having a natural 
frequency of about 6,000 per second, and the 


* British Patent No. 215,104, by H. J. Round. 
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other of about 600 per second. 
reproduction of music in which bass is 
present, a suitable combination consists of 
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Fig. 1. 


three diaphragms, whose natural frequencies 
may be 200, 900 and 6,000. 

Other arrangements are described in the 
patent specification. 


BOOKS RECEIVED. 


The British Empire Exhibition, 1924, edited 
by G. C. Lawrence (Fleetway Press, Ltd., High 
Holborn, W.C.1). 128 pages. Price ls. 

Librairie de l'Enseignment Technique. Cata- 
logue of Works on Industrial and c:mmercial 
subjects, including wireless. (Léon Eyrolles, 3 rue 
Thénard, Paris). 150 pages. 


с 
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NOTE 


& CLUB NEWS 


“The time is not far distant when 
special programnies will be transmitted 
regularly from America for the benefit 
of British listeners." — Mr. J. C. W. Reith. 


© * Li n — 


The total amount payable to the 
British Broadcasting Company in respect 
ot licences issued up to March 3181 last 
was (432.000. 

* lol T * 


А wireless “ pedlar” has made his 
appearance in Manchester. He under- 
takes to repair broadcast receivers, and 
carries a selection of spare parts, 


5 XX, the new Chelmsford broadcasting 
Station, is reported to have been heard 
on a crystal set in Dumfrieshire, 270 
miles distant. 


Ы E * ^ 


The broadcasting of sermons апа 
church services has been prohibited in 
Breslau, according to a Berlin message. 


Swedish SMZS. 

Mr. Torsten Elinquist, of Helsingborg, 
Sweden, sends particulars of his exper! 
mental transmitting station, which should 
prove of interest. Transmissions tak: 
place on 120 metres every Wednesday 
and Saturday night. The power used at 
present is 10 watts but this is shortls 
to be inercased to 50 watts. Our corres 
pondent would be glad to arrange tests 
with English amateurs and would particu 
larly welcome reports of his transmissions 
His address after August 15th will be, 
lakobnilsgatan 23, Malm, Sweden. 


Broadcasting Marathon Race. 
The Olympic Games Marathon Race on 


Sundav, July r3th, was followed by a 
motor car containing a broadcasting set 
All the prin ipal features of the race were 
immediately transmitted to a receiving 
station at the Colombes Stadium for the 
benefit of the many thousands there 
assembled, 


The Leeds-Bradford Broadcasting Sta icr. 


Reports on the transmissions from the 
newly opened Leeds Bradford station art 
distinctly favourable and there is a marked 
increase in the number of acrials in the 
two citics ‘Lhe station actually has two 
transmitters connected with the studie 
in Leeds, the transmitters being situated 
in Leeds and Bradford respectively 
Reception has been reported gocd at 
Selby and even as far as Hull, but at the 
moment the guaranteed radius is 
ithe 


Short Wave Work in France. 

A French amateur, Mcnsicur Lat crie, 
has iust cc mpletcd the construction of a 
transmitter for use on a wavelength of 


55 metres. His call sigh 15 to be 8 BB. 


German Enthusiasm. 

Popular enthusiasm in Germany over 
the introduction of broadcasting seems 
to be reaching a somewhat advanced stage. 
The latest evidence of this is the vogue 
of the floating radio set, to be found in 
many swimming baths. To add to the 
seductive charm of the arrangement, beer 
is served from the same float. 


Wireless in Empire Pageant. 

Early transatlantic experiments will 
feature in one of the most interesting 
scenes in the “ Pageant of Empire at 
the Wembley Exhibition. In this episode, 
Senatore Marconi will appear in person, 
taking part in a Newfoundland scene with 
the actual wireless apparatus on which 
he secured his early success in long- 
distance wireless signals. We understand 
that as far as possible the same assistants 
who were present on the memorable 
occasion referred to will take their part 
in the pageant. 

New Zealand's Broadcasting Plans. 

If the ambitions of New Zealand in 
the matter of broadcasting are realised, 
the country should possess one of the 
most efficient broadcasting systems in 
the world. A company is being formed 
to control broadcasting and will begin 
by establishing four 5,000 watt stations 
two in each island (north and south). 

The Goverument has given а sympa- 
thetic hearing to a deputation of the 
promoters of the company, which will 
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comprise the wireless trade and listeners- 
in, besides a representation of the Govern- 
ment. 


New York's Broadcasting Station. 

The City of New York, on July Sth, 
opened its new wireless broadcasting 
station, which has been installed in the 
Municipal Building at a cost of / 10,000. 
The call sign is C and transmissions 
are carried out on a 526 metre wavelength. 

Programmes from the station will 
consist chiefly of municipal information 
in a pores: form previouslv accessible 
only in statistical reports. Їп addition, 
assistance. will be given to the work of 
the police, fire and health departments, 
and concerts will be transmitted. 


Wireless in German Aerodromes. 

The provision of wireless apparatus in 
every aerodrome in Germany is rendercd 
imperative by an act recently passed in 
the Reichstag. Installations must be 
capable of receiving meteorologicai 
bulletins from all parts of Europe and 
must be suitable for communication with 
passengers in flight. 


Wireless in Schools. 


The experiences of a headmaster in the 
introduction of wireless in a rural school 
are interestingly related in the current 
issue of the Teacher's World. The 
writer is Mr. A. S. B. Minhinnick, Head 
master of Polehampten Boys’ School, 


Loud speakers were used with great success at an open-air political 
meeting held at King’s Langley recently. In the photograph the 
Rt. Hon. Lloyd George is seen speaking before the microphone. The 
technical arrangements were supervised personally by Captain 


H. J. Round. 
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The well-equipped stand of Messrs. Radio Instruments, Ltd., at the 


Twyford, Berks. The necessary funds for 
the construction of the receiver were ratsed 
by subscriptions from scholars, parents, 
ald boys, school managers, and a few 
members of the outside public. Twyford 
being outside the crystal range of London, 
a valve set had to be employed, but it is 
hoped that with the opening of the new 
high-power station at Chelmsford, it will 
now be possible for the boys to construct 
crystal sets during the handwork science 
lessons. 

Writing of the value of broadcast 
lessons, Mr. Minhinnick states that it has 
been found advisable to select pupils for 
these studies ; some boys are not capable 
of giving the pecessary voluntary con- 
centration to an unseen speaker. Gener- 
ally speaking, however, the pupils 
appreciate the opportunity of listening to 
the living voice of some eminent scholar, 
actor, musician or traveller, and it is the 
writer's opinion that such training will 
foster a desire in after-school life to 
continue the improvement of the mind 
with this direct contact with master 
minds, 


Dutch PCII. 

Many amateurs mav have noticed that 
the transmissions from the well-known 
Dutch Experimenta! Station РСЦ ceased 
some time ago. The reason for this is 
now explained in our Dutch contemporary 
the Radio Wereld,” in which it is stated 
that the station was closed down by order 
of the authorities, pending a charge of 
transmitting without proper authority. 
The owner of the station is Mr. H. J. 
Jesse, Jnr. 

For the defence it was contended that 
the wireless telephone had never been used 
by РСП and that the Government 
monopoly over commercial wireless had 
not been violated. Furthermore, РСП 
operated on short wavelengths with low 
,power and at no time interfered with 
Government or commercia! stations. 

It was also urged that it was practically 
impossible to use a permit as outlined in 
the law for the purpose of the ex; rin ents 
carried out at PCH. 


At the conclusion of the evidence the 
Clerk of the Open Ministry began his 
summing up of the case by congratulating 
Mr. Jesse on his success in communicating 
with America. At this point, the prose- 
cutor arose and objected. The Clerk 
added, however, that the words of the 
law did not apply to the case in question 
and the matter could only be considered 
from the possibility of using the station for 
spy communication. As the results of 
the tests were published in the press, 
however, it was plain that no ees 
was made to deceive the Government. The 
Clerk further suggested an early judgment, 
a levy of a small fine and the restoration 
of the confiscated apparatus. 

The attorney for the defence thanked 
the Open Ministry for the very lenient 
decision and remarked that it was not 
often that the Court addressed the accused 
with a good-luck wish. He also said how 
bad it would appear if, while France gave 
a gold medal to the first French amateur 
to work across the Atlantic, the Nether- 
lands brought its amateurs into court and 
hindered scientific progress and experi- 
mental work in radio. 1% was decided 
that the defendant had not transgressed 
the law and the case was dismissed. 

We hope that PCII will again be working 
in the near future. 


Radio and Crime. 

Among the features of the daily pro- 
grammes seut out by the Reich-Telegraph 
Administration in Berlin will be descrip- 
tions of wanted criminals. It is also 
announced that broadcast programmes 
have been instituted in certain German 
prisons for educational purposes. 


New Premises. 

To cope with increased business Messrs. 
The Peto Scott Co., Ltd., have taken new 
premises at 77 City Road, for their 
registered offices and works. The com- 
pany is also opening a new shop at 62 
High Ho'born, which will contain a coni- 
prehensive display of Peto Scott products. 


recent Brussels Wireless Exhibition. 


Amplion Loud S)2akers at Wembley. 


Messrs. Alfred Graham & Co. have 
had their attention drawn to the fact 
that statements have been made not 
only in the press, but elsewhere, that 
the loud speakers used at the B.B.C. 
kiosk at Wembley are of some other 
make than Ampli >n. 

In contradicting this impression the 
Company states that the instruments in 
use are Amplion load speakers, type 
A.R.49, and are sci iadard productions in 
every respect, 


New Australian Broadcasting Regulations. 


The Australian Government's new 
broadcasting regulations completely alter 
the existing scheme, which 1s based on 
sealed receiving sets, each set sealed witha 
particular wavelength allotted to the 
broadcasting company to which the 
purchaser subscribes. The new scheme 
adopts the principle of the open set, and 
charges a licence fee ranging from 25s. 
to 30s., according to the radius of the 
broadcasting station. Two classes of 
Station are authorised, one mainly 
devoted to advertising, and the other to 
entertainment. The latter receives revenue 
licence fees, less retained by the 
Government. This scheme limits the 
number of broadcasting stations in each 
State. The uncertainty of the Govern- 
ment regulations has hitherto consider- 
ably restricted the popularity of broad- 
casting in Australia, for the sealed set, 
designed to prevent monopoly and ensure 
revenue to the broadcasting companies, 
never had a chance to prove itself, al- 
though an excellent service was operating 
in New South Wales for several months, 
Experimental licences for bona-fide 
investigators are provided under the new 
scheme, and the Government collects the 
revenue, 


Radio Association of Ireland. 


At a special meeting of the Association 
held in the Municipal Technical Schools, 
Kevin Street, Dublin, on Thursday, June 
19th, 1924, Mr. E. R. Jones gave an 
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iateresting lecture and demonstration on 
wireless reception with telephones and 
loud speaker, employing a Brown micro- 
phone amplifier, 

Mr. Jones demoustrated with a three- 
valve straight circuit tuned anode, 
which he had cons:ructed himself. 

After appealing to amateurs to do all 
they could to stop interference by oscilla- 
tion, Mr. Jones spoke of loud speakers and 
said that the distortion so often evident 
with loud speakers was mainly caused 
by bad amplification, consequent on 
inefficient design of the transformers 
used; а warning was also given against 
the too common custom of forcing the 
loud speaker -beyond its natural 
capabilities. 

After a general discussion, the Chair- 
man said that Mr. Jones had kindly 
o'fered a prize of a pair of Brown's 4,000 
ohm adjustable headphones, for the best 
three-valve set constructed by a member 
of the Association who has never yet made 
up a valve set. This competition is open 
to new members who join before the 
closing date, which will be announced in 
due course. Intending competitors are 
asked to forward their names to the 
Hon. Secretary, Radio Association of 
Ireland, 20 Harcourt Street, Dublin. 

Mr. Marshall Harriss ii conclusion said 
that he was glad to be, able to announce 
that an agreement had been concluded, 
giving the Association possession of a fine 
room in No. 20 Harcourt Street. Regular 
weekly meetings would be held there, 
which he hoped would be as well attended 
as the present one. 

Hon. Sec., J. P. Murphy, 20 Harcourt 
Street, Dublin. 


The Birmingham Wireless Club. 

On Friday, June 27th, Mr. H. E. 
Payton delivered an interesting lecture 
on ''Telephones." In spite of a very 
small attendance, à most informative 
discussion followed. 

Hon. Sec., Н. G. Jennings, 133 Lady- 
wood Road, Birmingham. 


The Leicestershire Radio and Scientific 
Society.* 

The Society met for the last time prior 

to the midsummer vacation on Tuesday, 


The loud speakers in use at the B.B.C. 
kiosk at Wembley are of the Amplion 
A.R. 49 type, of which the above is an 

example. 
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Courtesy: Marconi's Wireless Telegraph Co., Ltd. 


Suitable for- either telegraphy or telephony, the 


Marconi Type U 


transmitter, seen 


above, 


operates on a power of 3 kilowatts. 


RADIO SOCIETY 
OF 
GREAT BRITAIN 


The Radio Society of 


with the Postmaster- 
General regarding the 
restrictions relating to 
transmissions to {һе 
Dominions and foreign 
countries recently intro- 
duced into the Experi- 
mental Transmitting 
Licences now being issued. 
It is hoped that ап 
official announcement 
may be made at an 
earlv date. 


(Signed) W. H. ECCLES, 
President. 


Julv 1st. Several visitors were present. 
Mr. Cyril T. Atkinson, in an elementary 
paper, dealt with reaction and its effects. 

t is күре to hold at least one open air 
function before the Autumn and details 
will be published shortly. The Societv 
again wishes to draw to the notice of all 
concerned the desirability of becoming 
a member. Particulars of membership 
will be gladly furnished on application to 
the Hon. Sec., Jos. W. Pallett, 111 Ruby 
Street, Leicester. 


Forthcoming Events, 


On Thursday, ]uly 24th, Captain P. P. 
Eckersley, Chief Engineer of the B.B.C., 
will visit the Wireless Society of Hull and 
District. The meeting, which will be 
open to the general public, will be held in 
the Owen Hall, Baker Street, Hull, and 
will commence at 7.30 p.m. 


On the same evening Mr. C. С. Philhps 
will lecture before the Hackney and 
District Radio Society on the subject of 
“ Тһе Calibration of Condensers.” 


Members of the Golder's Green Radio 
Society will at ir am. on Sunday, 
July 27th, pay a visit to 6 XX,‘ the 
experimental transmitting station of the 
Radio So-^icty of Great . ritain. 
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1. AU questions ате an wered through the post. 
15 published. 2. Not more than four questions тау be sent in al any one time. 


A selection of those of general interest 
3. Every 


question should be accompanied by a postal order for I/, or 3/6 for four questions, and by а 


coupon taken from the current issue. 


4. A free coupon appears in the first issue of each 


month, and if this is sent in together with coupons from the three previous issues, the ` 
reader 1s entitled to have one question answered free of charge. 


J. B. (Milan) asks for a diagram of a four- 
valve receiver for broadcast reception in which 
only one variable coupling is used, and with a 
reaction coil used in such a way as to reduce 
as far as possible radiation from the aerial. 

The diagram is given in Fig. l. As you intend 
to receive over a band of wavelengths between 250 
and 600 metres, the A.T.C. may be connected 
permanently in series with the aerial circuit, and 
may be given а capacity of 0:01 uF. Tuned anode 
coupling is employed between the H.F. and detector 


J. Ii. (Milan). 


Fig. 1. 


valves, and the single variable coupling permissible 
is between this anode coil and the reaction coil. 
With this arrangement, the risk of radiation from 
the aerial will be considerably less than if the 
reaction coil were coupled directly to the A. T. I. 


“ W.D.” (Liver pool) sends a description of a 
three- valve receiver, and asks why he is unable 
to eliminate the transmissions from the local 
broadcasting station. 

The receiver is directly coupled to the aerial 


A four-valve receiver with one stag: of H.F. and two stages of L.F. amplification. 


500 


circuit, and a high degree of selectivity cannot 
therefore be expected. A coupled tuning circuit 
consisting of a tuned secondary circuit coupled to 
the A.T.I. should be used if possible. Without 
adding а tuned secondary circuit, the selectivity 
could be improved by connecting the tuning con- 
denser in series with the aerial circuit. "The aerial 
itself should not be longer than is necessary to 
obtain the required signal strength, and should be 
erected well clear of partial conductors, such as 
trees or the walls of buildings. 

" R.W." (Bramley) wishes to use two pairs of 
telephones with a valve receiver, and asks if 
they should be connected in series or in 
parallel. 

Of the two alternatives, the better method to use 
will depend upon the resistance of the telephones 
and the plate-filament impedance of the last valve. 
Ifjhigh resistance telephones are used in conjunction 
with a low impedance valve, best results will be 
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employed, and if the anode current flows through 
the telephone windings, care should be taken tha: 
the connections are such that the polarity of the 
magnetic field produced by the steady current 
coincides with that of the permanent magnet. 

F. M. D.“ (Bristol) asks for a diagram of a 
three-valve receiver (1-V-1) suitable for the 
reception of C.W.transmissions on wave- 
lengths between 10,000 and 30,000 metres. 

A diagram of a suitable circuit for this purpose 
is given in Fig. 2. The H.F. valve is resistance 
capacity coupled to the detector. Although the 
degree of H.F. amplification obtainable with 
resistance coupling is not so high as with other 
methods, its use is justified on long wavelengths, 
because of the difficulty and cost of making suitable 
anode inductances or H.F. transformers. A further 
advantage of this method is that it is aperiodic. 
and the whole of the operator's attention may 
be given to the adjustment of the tuner. In order 


\ 


Fig.2. '* F.M.D.” (Bristol). A three-valve receiver designed for long wave reception. 


obtained with the telephones connected in parallel. 
If you are unable to find the best method of con- 
nection before building the set, fit only one pair of 
telephone terminals; series or parallel connections 
can easily be made externally with the aid of 
connector terminals. 

F. S.“ (Colne) asks if it is absolutely neces- 
sary to use a low resistance loud speaker or 
telephones when power valves are employed 
for L.F. amplification. 

Although some high resistance loud speakers and 
telephones are capable of carrying steady current of 
the order of 10 milliamperes, it is better to eliminate 
the steady anode current if possible. This may be 
done by using either a filter feed circuit consisting 
of low frequency choke coil and condenser in con- 
junction with a loud speaker with H.R. windings, 
or by means of a telephone transformer and low 
resistance windings. If these methods are not 


~ 


that the well known makes of plug-in tuning 
inductance may be used in the secondary circuit 
of the tuner, two coil holders connected in series 
have been indicated. The largest plug-in coils 
available will require а very large tuning itv 


in parallel in order to reach a wavelength of 30,000 


metres, and it is therefore advisable to use two coils 
in series in order that a smaller tuning capacity 
m&y be employed. One of these coils may be 
coupled to the A.T.I. and the other to the reaction 
coil. A potentiometer is provided to control the grid 
potential of the H.F. valve, and separate condensers 
are connected between each H.T. tapping and 
—H.T. The use of а separate heterodyne in 
conjunction with this receiver is strongly recom- 
mended, as the efficiency of the autodyne method 
of C.W. reception, in which the receiver itself = 
made to oscillate, is not very high on long wave- 
lengths. 
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о wasted energy here! 


HE wonderful T. T. Races Cossor Valve, the filament is arched 
held every year in the Isle and almost totally enclosed by the è 
of Man provide thrilling tests of ^ hood-shaped Anode and Grid. The 
endurance for men and machines. result is that practically the whole 
The diminutive engines which of the electron stream is usefully 
propel these machines at the employed. 
terrific speed of a mile a minute 
for hours on end, must work like But, on the other hand, in a valve 


There is a very useful comparison 

for Valve users here. Аз every This then is brief explanation of the 
wireless enthusiast should know, reason why the Cossor Valve is so 
the whole principle ої the 3-electrode particularly efficient in detecting 
valve lies in a filament heated to weak signals when other valves are 
produce a flow of electrons. This inoperative, and able to give a 
electron stream travels towards the — remarkable amplification with а 
Anode and the Grid. In the complete absence of distortion. 


clockwork and deliver every pos- with a straight filament and tubular : Prices : : 
sible ounce of power. Anode a very large proportion of P. I. (For De- : 

the electron stream leaks out at POR 715% 
Certainly there is no wasted energy either end, only to strike against ne 
in motor - cycles competing in the the sides of the glass. There never Lor o! : 
T. T. Races ! was such am obvious сазе of wasted i forH.F.usel2/6 | 

energy. $ From all Dealers. $ 
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zmmmmNTHE NAME SULLIVAN HAS BEENII - 


CONTINUOUSLY ASSOCIATED WITH THE DESIGN 
AND MANUFACTURE OF WIRELESS APPARATUS 
AND TESTING AND RESEARCH APPARATUS OF THE 
HIGHEST STANDARD FOR MOST OF THE STAN- 
DARDISING AND EXPERIMENTAL LABORATORIES 
SINCE 1900. 


The PRICES of many a 


our components have been 


CONSIDERABLY REDUCED 


—the natural consequence of mass 
production necessitated by the 
increased demand. 


2i M 


Write for List W5(c) of Wireless Components best suite 
for the building of sets both for Reception and Trar imi sio 
to conform with the latest modern practice. Electrical Effi 
has been carefully considered in their design. Tuning idu Ic 
ances for oscillatory circuits of both Receivers and Transmitter 
have the minimum possible Effective High Frequency e s 
ance and Condensers are constructed with a view to Constam 


and Low Power Factor. Also write for 


Leaflets of Complete Receivers, Magnifiers, Ti ransmitte 
Wavemeters, etc. 


Inquiries Invited for Specially Constructed Sets. 


MM TTT [I 


H.W. SULLIVAN. 11 LIT 


Works and Showrooms. LIVERPOOL HOUSE. MIDDLESEX ST., LONDON. E.l. 
Offices: WINCHESTER MOUSE. LONDON. E. 6.2 
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PRICE 4° NET. 


COIL DESIGN 
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ELECTRICAL 
MEASURING 


INSTRUMENTS 


THE WESTON 
Filament Voltmeter 


for Receiving Sets 
MODEL 301. 

Simplified tuning by eliminating guesswork as te valve 
adjustments, 
Filament voltage control increases the life of the valve 
from two to three times, 
The Weston Filament Voltmeter is accurate and can be 
relied upon for duplication of results. 


ALL THIS MEANS 


BETTER RECEPTION! 
List Price £2: 9: 0 MODEL 301. 


WESTON ELECTRICAL INSTRUMENT CO., LTD. FILAMENT VOLTMETER, 


Audrey House, Ely Place, Holborn, E.C.1 
Telephone: Holborn 2029. Telegrams: “ Pivoted, Smith, London." 


Every amateur knows that only guaranteed components 
i can give him guaranteed efficiency in Te 
zl The mere fact of his oomponents being M.8.I. uctions 
gives him idence in experiments. 
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MARCONI SCIENTIFIC COMPONENTS 


When an M.S.L Condenser is stated to be 0005, it is 
0005, and neither more nor less. The same meticulous 
precision obtains throughout. 
Every М.8.1. Component produced passes a rigid test and 
both the Amateur and — have the sati 

а 
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of knowing they are p catch line but a 
quality component equal in y to 
M.8.I which ve tal 


an stations on the Continent. Our prices are 
reasonable, but our efficiency is high. - 


MARCONI SCIENTIFIC 
INSTRUMENT Co. Ltd. 


London Showrooms— 
40 DEAN ST., SOHO, LONDON, W. I 
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METRES OR KILOCYCLES. 


OM the time of the introduction of 
communication by ether waves, it 
has been the practice to refer to 
transmitters as operating on wave- 

lengths expressed as so many metres, от 
when speaking of a receiving set to state 
that it is designed to receive over a particular 
wavelength band. 

In the early days, when a limited number 
of stations were in operation, the allocation 
of wavelengths to the various services for 
the purpose of preventing interference was 
an easy matter, but now almost every band 
of wavelengths is overloaded. In giving 
consideration to the allocation of wavelength 
bands it has become apparent that they can 
be more accurately pictured when expressed 
in terms of oscillation frequency rather than 
in terms of wavelength. The simple formula 
showing the relationship between frequency 
and wavelength is well known and the 
frequency of oscillation is obtained when the 
velocity of ether waves (300,000,000* metres 
per second) is divided by the wavelength. 

The determination of the separation of 
wavelengths required between transmitting 
stations for non-interference cannot be seen 
from wavelengths expressed in metres, but 
only by a consideration of difference of 
frequency expressed in cycles. To illustrate 
this point, 50 transmitters can operate 
simultaneously on wavelengths between 150 
and 200 metres, for the difference of frequency 
is 2,000 to 1,500 kilocvcles or a separation of 
500 kilocycles. On the other hand only 
one station can operate at a time between 


* Velocity is more accurately 299,820,000 
metres per second, which figure is used when 
converting wavelengths to frequencies. 
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I,000 metres and 1,050 metres, for the 
difference here is only 14 kilocycles. 

One of the merits of short wave working is 
apparent from this, in that when operating 
on wavelengths below 200 metres interference 
is reduced and the amateur is fortunate in the 
allocation to him of such an extensive range 
of kilocycles as is covered by the short 
wavelengths. 


BY WHOSE AUTHORITY? 


Just at a time when there are evident 
indications that the position of the amateur 
is becoming consolidated and proportionately 
influential, information reaches us which at 
first may appear somewhat disquieting. 
We refer to a printed circular recently for- 
warded to transmitting amateurs announcing 
the proposal to form a new society for trans- 
mitters. Some of the objects of the proposed 
scheme, which goes by the name of “ Radio 
Corporation,” are to bring all transmitters in 
England under one head, to obtain necessary 
freedom for transmitters, and to promote 
harmony between the various departments 
engaged in wireless telegraph and wireless 
telephone work. The scheme certainly 
sounds ambitious, as does also the name, 
but although reference is made to “ The 
Executive of the Scheme," no names appear 
on this circular beyond that of the Presi- 
dent " over whose signature the letter is 
sent out. 

We think that before considering the 
advisability or otherwise of supporting a new 
enterprise of this nature at such a juncture 
in amateur affairs it would be well to ascer- 
tain who are the members of the Executive " 
and whether the“ President ” is an individual 
elected to that office or self-appointed. 
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Crystal receiver designed for extreme efficiency. 


COIL DESIGN FOR CRYSTAL RECEPTION. 


The author of this article has carried out some very conclusive determinations 

on the conditions necessary to bring about maximum signal strength in 

crystal receiving sets. He here interprets the observations made in his 
experiments in designing a crystal set of extreme efficiency. 


By F. M. CorEBRook, B.Sc. 


N an article published in The Wireless 
World and Radio Review, April 3oth, 
I924, the writer described a series of 
experiments in which it was shown by 
objective measurements that in order to 
obtain the most efficient reception of wireless 
telephony by means of a crystal or similar 
power operated detector it is essential that 
there shall be some means of controlling the 


load imposed on the aerial by the detector. 
In а second article, published in last week's 
issue, a theoretical analysis of reception 
conditions was given, and it was shown that 
the maximum signal intensity will be 
obtained when the effective resistance of 
the tuning circuit-detector combination is 
equal to that of the remainder of the aerial. 
The object of the present article is to 
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describe a type of coil construction which 
has been found by the writer to be very 
satisfactory for the practical realisation of 
the theoretically best reception conditions. : 

For various reasons, the chief of these 
being general adaptability, it was decided 


tan 
.99 


(а) 


Fig. 1. Component parts of the inductance unit, 
fractional equivalents are given. 
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No. 20 bare copper wire will bed down in 
them, the sloping sides ensuring the centreing 
of the wire. In two out of each four of 
these cross pieces the last grooves should be 
cut slightly deeper than the others. A single 
turn of No. 20 wire is laid in these larger 


Vs, oel EouwALEwT 1:125 
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Decimal dim2nsions ате shown for uniformity and- 
Sizes of holes: A, Drill 7/32" dia.; B, Drill 3/16” dia. and countersunk on 


topside for No. 3 B.A. screws ; C, Lapp:d No. З В.А. ; D, Drill 5/22” dia. : E, Drill 118” dia. and counter- 
sunk on topside for No. 6 B.A. screws , F, Tapped No. 6 В.А. x 3/16” deep, G, Tapped No. 4 B.A. 


to adopt a unit system, the unit chosen being 
a ten-turn coil with three terminals, one at 
either end of the winding, and one tapped to 
the centre. 

The component parts of a single unit are 
illustrated in Fig. 1. In the models con- 
structed by the writer, the large end plates 
were cut from } in. ebonite sheet. This was 
perhaps an extravagance, since these plates 
play no part in the insulation of the coil. 
The flatness of this material, however, and 
its excellent dielectric properties make it 
very suitable for this purpose. 

The cross pieces are cut from ebonite 
tube, the external diameter being jin. 
and the central hole 3 in. The grooves аге 
easily cut with a tool shaped for the purpose, 
their width and depth.being such that a 


grooves and soldered, as shown in Fig. 2. 
Having assembled the two end plates 
and four cross pieces, the winding will be 


Fig. 2. Method of terminating the winding. 


found a very simple operation if carried out 
as follows. One end of an 18-ft. length of 
the wire is clamped in a vice or otherwise 
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securely held. The other end is held with 
pliers and the wire strained so as to give 
it an extension of an inch or so in length. 
This process will 
straighten the wire 
very effectively. The 
free end of the wire 
is now soldered to one 
of the terminal wires, 
the other end being 
left clamped as before. 
The wire should not 
be handled at all in 
laying it round the 


Y Ж i frame, as this will 
Fig. 3. Crystal re- inevitably give rise to 
ceiver circuit to give small bends. This can 
жаи signal ^ be avoided by taking 

rength 


the frame away to the 
full length of the wire 
from the clamped end and rotating it, 
laying the wire in the grooves prepared 
for it, a light tension being maintained 
as the frame moves towards the clamped 
end. When the whole ten (or 92 to 
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wire is soldered on to the middle of the top 
centre turn for connection to the centre 
terminal of the terminal block. The latter 
can now be fastened in position by means of 
four 6 B.A. screws (countersunk) the wires 
for connection to the terminals being threaded 
through holes prepared for them. These 
wires are then cut short and soldered to 
small copper tags of the usual eyelet form 
which are clamped on to the top face of the 
terminal block by means of the 4 B.A. 
terminals. This completes a single ten- 
turn unit. Five, or at most six, such units 
will probably be sufficient with most forms 
of aerial. 

The actual number required will of course 
depend on the type of tuning adopted. As 
stated in the article on this subject in the 
previous issue, series condenser tuning is 
only very slightly less efficient than pure 
inductance tuning provided the coils used 
are of fairly low high-frequency resistance 
and small self-capacity, both of which con- 
ditions Эге satisfactorily fulfilled by the 
construction described above, and provided 


Fig.4. The arrangement of inductances, detector and tuning condenser. 


be exact) turns have been wound the 
clamped end can be freed and a soldered 
connection made to the remaining terminal 
wire. Finally a short length of the same 


the tuning capacity does not fall below 
about 0:00025 microfarads. For this circuit, 
ilustrated in Fig. 3, it will be found that 
four or five coils give an inductance of 
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suitable value for an aerial of approximately 
standard dimensions. The centre terminal 
of the coils permits of the variation of the 
detector tapping by five turns at a time, the 
best position being found by trial. In all 
cases except those in which the resistances 
of the aerial and the detector circuits are 
very high, it will be found that the telephone 
intensity rises as the number of the turns 
included in the detector circuit increases from 
zero, reaching a maximum value at about 
fifteen or twenty turns, after which point 
there will in general be a perceptible diminu- 
tion of intensity. Each variation of the 
tapping point will require a slight alteration 
of the tuning condenser. The right tapping 
point is of course that which gives the 
maximum intensity. In cases where this 
maximum is flat, there being very slight 
variation of intensity over a wide variation 
of the tapping point, the smallest number of 
turns which will give this maximum should 
be used, for reasons explained in the previous 
article. 

It may be of interest to point out that if a 
comparison is made between two circuits, 
one of which contains a larger inductance 
than the other, an apparent paradox will 
be revealed. It will appear that the tuning, 
judging by the effect of equal small varia- 
tions of the tuning condenser, is considerablv 
sharper in the second case than in the first, 
in spite of the fact that the total aerial 
resistance 15 larger in the second case. 
This greater sharpness of tuning is, of 
course, only apparent, and is due to the 
fact that a small variation of a small capacity 
produces a greater change of reactance than 
an equal variation of a larger capacity, 
since the reactance of a condenser at any 
given frequency is inversely proportional 
to its magnitude, t.e., for a condenser of 
magnitude C and a frequency n the 
reactance is I/wC, so that for a small varia- 
tion ôC we have 6X = — 6C/wC?, which 
increases as C decreases. Of the two circuits 
considered above that which has the larger 
inductance will have a slightly greater 
decrement than the other, but its tuning will 
actually appear to be sharper because the 
value of the tuning capacity will be cor- 
respondingly smaller. 

The requisite number of ten-turn units for 
a complete receiving set can be assembled 
in any convenient manner. That shown 
in Figs. 4 and 5 is a suggested form. The 
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wooden baseboard used should be large 
enough to take the coils and a variable con- 
denser of, say, 0:0005 ог 0-001 microfarads. 
The coils can be secured to the baseboard by 
means of two long pieces of 2 B.A. studding 
which pass-through the two central holes in 
the side plates of the coils. If the detector 
and additional terminals are mounted as 
shown on the side plate of the top coil, 
then this side plate should be of ebonite, 
whatever material has been used for the 
other coils, and the necessary marking out 
and drilling should be done before the coil 
is assembled and wound. 


(To be concluded.) 
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Courtesy : Marconi's Wireless Telegraph Co., Ltd. 


Mounting for high power oscillating and rectifying 

valves. The frame is of angle-aluminium with 

sliding glass windows. The valves can be rapidly 
replaced. 
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PLOTTING VALVE CURVES AUTOMATICALL Y 


Valves are designed to operate on particular settings of grid and plate 

voltage and good amplification is only obtained when these values are 

applied and makers of valves indicate the H.T. potentials which should be 

used. The characteristic curve of a valve shows the best operating 

conditions, and in this article an instrument is described which plots the 
curve automatically. 


By W. BAGGALLY. 


T is the purpose of the writer to describe 
in the following article an apparatus 
designed by him which reduces the 
plotting of valve characteristics to a 
purely automatic process, and which there- 
fore may be handled by unskilled operators 
if necessary. 
Let us consider the nature of the problems 
involved in the design of such an instrument. 


Fig. 1. Circuit for plotting grid voltage—anode current 

characteristic. The potential applied to the grid is 

varied by means of the potentiometer P and indicated 

by the voltmeter V, while the plate current is read off 

on the milliammeter mA. Filament current and plate 
voltage remain constant, 


Fig. r shows the circuit employed in 
plotting the grid voltage-anode current 
characteristic of a triode, the method of 
procedure being, as is well known, to adjust 
the slider of the potentiometer P so as to 
obtain successive convenient values of grid 
potential from the maximum negative value, 
through zero to the maximum positive value 
as shown on the voltmeter V,, and to observe 
the corresponding values of anode current 
by means of the milliammeter mA, keeping 
the filament current and anode voltage 
constant, as shown on the ammeter A and 
voltmeter V, respectively. 

A graph is then drawn to a convenient 
scale, taking the values of the grid potential 
as abscissa and anode current as ordinates, 
the graph usually working out somewhat 
as Fig. 2, which shows a curve taken on the 


Charactograph or automatic curve plotter 
to be described. 

It occurred to the writer that if an instru- 
ment were constructed in such a manner 
that the distance moved along a straight 
line by a tracing point was made proportional 
to grid potential, and a movement at right 
angles to the first was made to vary as the 
anode current, the resultant path traced 
out would constitute the grid voltage— 
anode current characteristic of the triode under 
observation to rectangular co-ordinates, 
the motion being obtained by causing the 
independent variable, which is in this case 
grid potential, to successively pass through 
all values from the maximum negative to 
the maximum positive value, a paper chart 
placed directly beneath the path of the 
tracing point having the characteristic drawn 
upon it.* 

In practice, the chart itself moves under 
the pen, being mechanically geared with a 


A 
i 


Fig. 2. Mechine-plotted characteristic curve. 


switch arm passing over 140 contacts con- 
nected with a potentiometer-like arrange- 
ment in the grid circuit of the valve, the 
whole apparatus being driven by clockwork, 
strict proportionality between grid potential 
and abscissæ on the chart being thus secured. 

The tracing point takes the form of the 
needle of a suspended coil galvanometer in 


Provisional Patent No. 21632 23. 
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the anode circuit, shunted so as to have a 
suitable range, and arranged to move across 
the chart and in a line at right angles to the 
movement of the latter. 

This galvanometer corresponds to the 
miliammeter mA of Fig. r, its deflection 
being proportional to the current flowing in 
the anode circuit. 

The needle of the galvanometer cannot be 
in continuous contact with the paper owing 
to friction impeding its free motion, and it is 
necessary to make use of a thread recorder 
mechanism. 
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passed over bv the potentiometer arm, it 
will be seen that each dot is, in reality, an 
accurately plotted point on the characteristic 
curve. : 

An electrical diagram of the instrument 
used in the writer's laboratory is given in 
Fig. 3, in which several special points require 
explanation. 

The switch S, is for the purpose of trans- 
ferring the galvanometer from the anode 
circuit to the grid circuit, so making the 
instrument available for taking grid voltage 
—grid current, as well as grid voltage— 


— a 


| i 
— S cie 
e 


Fig. 3. Diagram showing the operation of the instrument, 


This consists of an inked thread similar 
in composition to a typewriter ribbon, which 
is slowly moved along its length between the 
needle and the paper, and a chopper bar, 
running thc width of the paper and suspended 
over the thread, which periodically descends, 
forcing the needle, wherever it may be, 
down on to the thread and the thread on 
to the paper, thus impressing a dot on the 
latter, then rising, leaving the needle free to 
swing into its next position. 

The graph plotted therefore consists of a 
series of dots, and as the chopper bar is 
geared so as to descend once for each stud 


anode current characteristics, the galvano- 
meter usually being used unshunted for grid 
current work. 

This switch also affords a simple means of 
checking the accuracy of the instrument as 
a whole, for when the galvanometer is in the 
grid circuit position, the valve removed and 
a resistance connected across grid and fila- 
ment terminals of the Charactograph, a 
straight line graph is obtained by which the 
calibration of the instrument may be effected 
if the value of the resistance is known. 

In the second place it is to be noted that 
only half the number of cells in the grid 


508 


battery are required for the Charactograph 
as compared with the orthodox circuit of 
Fig. r. 

This is arranged for in the following way :—- 

The switch Sz, together with S, and S,, 
which latter two switches control filament 
and grid potentiometer current respectively, 
are operated automatically by means of 
cams in such a manner that on pressing the 
starting lever, S, and S, are closed, Sa being 
thrown into the left-hand position, thereby 
connecting the 
positive of the 
grid battery to 
the valve filament 
and earth. The 
clockwork drive 1s 
started, and the 
chart commences 
to move forward, 
also the contact 
arm P rotates over 
the studs (only 15 
are shown for 
clearness), com- 
mencing at No. I5 
(maximum  nega- 
tive), and working 
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downwards over 
I4, I3, 12—2, I, 
in which last. 


position the ро- 
tential drop down 
X is applied to 
the grid. 

It is to be noted 
that the arm must 
always make con- 
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With the arm on stud 0, the grid is earthed 
through R,, the object of this resistance 
being to prevent the grid from assuming a 
negative charge when on this stud, at the 
same time avoiding the shorting of the grid 
batterv which would take place when passing 
from stud 1 to stud o if the latter were 
directly earthed. 

The arm has now completed one complete 
revolution, and we have that half of the 
characteristic drawn which lies to the left of the 
grid zero perpen- 
dicular, and it will 
be seen that as 
the arm makes 
its second com- 
plete revolution, 
the grid potential 
will rise from zero 
to its maximum 
positive value, 
t.e., when the arm 
is on stud I again 
and the graph will 
be completed. 

Upon the arm 
reaching stud о, 
the switch cams 
again come into 
play, opening S, 
and Se, and 
changing S, over 
to the left once 
more in readiness 
to plot the next 
characteristic. 

The position of 


valve characteristic the voltmeter Vi, 


tact with at least curves. Several of the components referred to can be which indicates 
one stud, that is identified. the maximum 
to say, it must voltage to be at- 
pass on to the next before coming tained by the grid with a given batterv, 
off the previous one, otherwise there is of interest, the object of not connecting 


would be a period of zero grid voltage 
between each pair of studs which would 
cause the anode galvanometer to swing 
about, and so necessitate running the 
Charactograph very slowly, so as to give 
the needle time to settle down before each 
descent of the chopper bar. 

Simultaneously with the transfer of the 
contact arm from stud т to stud o, S, 
changes over to the right-hand position, 
earthing the negative of the grid battery. 


the voltmeter across both X and Y being 
that the potentials set up down X and Y 
are never simultaneously applied to the 
grid, but only one at a time—X for the 
first revolution and Y for the next. 

This wil be seen to be the case if 
the cycle of operations be studied care- 
fullv. 

The rheostat К, is a fine adjustment 
device, and is used to set the grid voltage 
range to a convenient round number. 
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THE IMPORTANCE OF THE GRID LEAK 


AND ITS PURPOSE IN REACTING CIRCUITS 


By C. HANDFORD. 


HE use of a leak in conjunction 
with a condenser to produce 
rectification on the grid of a valve 
is familiar to most users of valves 
for wireless reception, but it does not appear 
to be generally known that the value of this 
leak affects to a marked extent the manner 
in which the set responds to the reaction 
adjustment, when it is used in a set where 
critical reaction is required to bring in faint 


signals. 
The value of the grid-leak in non- 
regenerative circuits 


is in general not at all 
critical. With an! К” 


closely to its maximum, the least electrical 
disturbance will destroy the apparent state 
of equilibrium, and the set will burst into 
violent oscillation. The tuning of a set 
in such a condition must, by reason of the 
strong oscillations necessary to pick up a 
carrier wave and the continued going into 
and coming out of oscillation necessary to 
find the maximum coupling at which it is 
possible to leave the reaction coil, give strong 
radiation and disturbance to other listeners, 
if reaction into the aerial, secondary 
or anode tuning 
arrangement is em- 
ployed. 


valve in the posses- 
sion of the writer, 
variation of the grid- 
leak between the value 
of o-g and 8 megohms 


How often does one hear the statement 
made that a particular. set works well 
without a grid leak. This article des- 
cribes the practical results obtained by 
using grid leaks of unsuitable value and 
draws attention to the necessity of correctly 
adjusting the grid circuit. 


If the leak is above 
the value below which 
floppiness occurs, 
a new defect which 
can be described as 
“ fluffiness ”’ 


produced less than 5 
per cent. change in 
signal strength as 
measured by an audi- 
bility meter. This 
amount is quite in- 
appreciable in ordinary 
reception. 

In the case of a 
circuit where reaction 
is used, however, when 
the leak is below a certain fairly Critical 
value, the phenomenon known in the davs 
of the soft valve as “ floppiness " makes its 
appearance. As the reaction coupling is 
increased, the signal becomes progressively 
louder, till at say, 60 degs. of coupling, 
the set bursts suddenly and with a dull 
< рор” into strong oscillation. The 
character of telephony or spark is, of course, 
entirely lost. On reducing the coupling, 
oscillation does not stop till a lesser coupling 
than that began the oscillation, say one 
of 56 degs, is reached. This is a very 
uncomfortable kind of adjustment and it is 
impossible to get the most out of the reaction 
adjustment, as if the coupling is left at, say, 
59 degs., where regeneration is approaching 


Most 


circuit. drops in 


lo overcome 


experimenters 
perienced that annoying property possessed 
by some sels in which critical reaction 
control is unobtainable, and in which the 
and 
in а most erratic manner. 
is traceahte to the grid leak, and the way 
the difficulty 


appears. 
As the reaction coil is 
approached to the grid 
circuit, signals become 
louder as before, but 
before the signals reach 
the maximum which 
they reached when the 
leak was lower in 
value, the set begins 
to oscillate. It does 
not immediately go into powerful oscillations 
as before, but the character of telephony 
and spark is lost. If the reaction coil is 
more tightly coupled the oscillations increase 
in strength, and a carrier wave or C.W. 
signal will come to a maximum strength 
when the reaction coil is a certain distance 
inside the point at which oscillation starts. 
Even this maximum, however, 1s less than 
that obtained when the most suitable value 
of grid-leak is used and the reaction coil 
adjusted to just within the oscillation point, 
so that for the autodyne reception of C.W. 
telegraphy, as well as forspark and telephony, 
the set is in a poor condition. | 

Between these two extremes lies а value 
of grid-leak which produces neither of these 


must have er- 


out of oscillation 
This condition 


w explained, 
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defects. When it is in use, as the reaction 


coil is coupled more and more tightly to the . 


appropriate grid circuit, signals get louder 
and louder but retain their character in its 
entirety up to the very point at which 
oscillation starts. When oscillation does 
start, it does so quite crisply but not with a 
dull “ plop,” and there is no overlap 
or " backlash.” Just within the oscillation 
point will be found the loudest position for 
C.W. signals. When the set is adjusted to 
this point, the local oscillations are the 
correct strength for efficient reception, but 
are not nearly as strong as when the grid- 
leak is too low and floppiness prevails, 
so that if reacting into the aerial, radiation 
and interference are low. All states of 
regeneration with this value of leak are 
quite stable and the fullest advantage may be 
taken of the reaction adjustment. A well- 
made fine adjustment becomes of the greatest 
value and reaction may, with its help, be 
pushed to the very limit without causing 
appreciable distortion in faini telephony. 

The particular value of leak which gives 
this desirable condition is fairly critical and 
varies not only with the valve in use, but 
to a small but important extent with the 
conditions prevailing in the circuit, so that 
some form of variable grid-leak or a means 
of obtaining the same effect must be used. 
If a really good leak is available, this offers 
no difficulty, but many of the variable leaks 
now on the market, in which the requisite 
variation is obtained by compressing carbon- 
aceous material or containing semi-con- 
ducting liquids, give crackling or rustling 
noises which become objectionable when 
used before low frequency amplifiers. Others 
have the parts of the leak or accessory con- 
nections so arranged as to have considerable 
capacity to each other. This does not 
matter when the leak is connected directly 
across the condenser as in Fig. r, but when 
a stage of tuned anode high-frequency 
amplification is used before the detector this 
cannot be done, and the leak must go straight 
from grid to filament. Any self-capacity 
across the leak will then tend to earth the 
audio-frequency changes in the potential 
of the grid. If the self-capacity is a fair 
proportion. of the capacity of the grid 
condenser, these losses will be serious. 

An alternative to the use of a variable 
leak which avoids these possibilities is to be 
found in the use of a fixed leak, of which 
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there are several good makes on the market, 
and a potentiometer. The effect of the grid 
leak on the steady voltage of the grid will 
obviously vary with the potential of the point 
to which its lower end is connected. If 
the leak goes to the negative end of the 
filament, the ^ R" valve before mentioned 
requires a leak of 1} megohms to secure 
smooth and efficient reaction. If the leak 
goes to the positive leg of the filament the 
required value is 10 megohms, so that using 
the arrangement shown in Fig. 2, when the 
potentiometer slider is to the negative end 
and a 2 megohm leak in use, the leak is of 
too high a value. When the slider is at the 
positive end the leak is too low. The 
arrangement gives practically all the effects 
of a leak, varying from 0:6 to 6 megohms, 
connected to the negative of the filament. 

As stated, the value of leak required to 
obviate '' floppiness ” and “: fluffiness " varies 
with the conditions obtaining in the circuit. 


Fig. 1. Fig. 2. 

Increase in the plate voltage tends towards 
"floppiness." Increase in the filament 
current tends towards fluffiness. Greatly 
increasing the ratio of inductance to capacity 
in the grid circuit, such as occurs when a 
300 turn coil is substituted for a 30 turn one, 
leaving approximately the same condenser 
in circuit, causes floppiness. Any de- 
crease in the decrement of the grid circuit gives 
"floppiness." This is noticed when the 
scries condenser of an aerial tuning arrenge- 
ment is made very small, or in the case of a 
tuned anode stage into which reaction is 
being carried, when the high frequency valve 
is dimmed. Since as the plate-filament 
resistance of this valve can for purposes ot 
high-frequency currents be regarded as 
being in shunt to the tuned circuit, anv 
increase in its value, as occurs on dimming, 
will lower the decrement of this circuit. 
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In all these cases appropriate adjustment 
of the leak or potentiometer will correct the 
fault. 

In the case of a set having a fixed leak 
where it is not desired to make alterations, 
use can often be made of the effects of vary- 
ing plate and filament voltages to get rid 
of“ floppiness ” or “ fluffiness."' 

The explanation of these effects is to be 
found in the shape of the grid and plate 
characteristics and in the fact that in con- 
denser rectification the grid acquires a 
negative charge. 

When a valve is lighted, some of the 
emitted electrons will fall on to the grid. 
If the grid is well insulated, a strong negative 
potential will result, but if it has a leak con- 
nected to it, electrons will leak away at a 


ото CURRENT 
~w PLATE CURRENT 
е. 
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Fig. 3. 


rate ‘dependent on the resistance of the leak 
and the potential of the point to which its 
lowerendis connected. The resultant steady 
potentia] of the grid can be conveniently 
found by a graphical method. 

In Fig. 3, ABC is the grid-volts, grid- 
current characteristic and DBF is the graph 
of the variation in voltage of the top end of 
the grid-leak with variation of the current 
passing through it. It is calculated from 
Ohm's law, and at zero current must pass 
through the potential of the point on the 
filament to which it is connected, on the 
horizontal line. Since the grid-leak and 
grid-filament are in series tbe current through 
them must be the same, and since the top 
end of the leak is connected to the grid, their 
potentials must be the same. Hence the 
point B where they intersect gives the grid 
potential and current. This will be found to 
correspond to a gently curved portion of the 
grid characteristic, and a point slightly off 
the straight portion and just on the beginning 
of the bend at the foot of the plate 
characteristic. (This is not drawn to scale 
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in Fig. 3.) If the reaction coil of a circuit 
containing such a leak is closed till oscillation 
just begins, rectification of the local oscilla- 
tions in the grid circuit will cause the grid to 
acquire a more negative potential. This 
will tend to two opposing effects. 

In the first place, since the operating 
point on the grid-current curve is one at 
which the current is less, the damping of 
the grid circuit is less. The amount of 
energy fed back from the reaction coil is 
now therefore more than is required under 
the new conditions to just maintain oscilla- 
tion, strong oscillations are built up, and it 
is possible to reduce the reaction coupling 
somewhat without stopping oscillation. This 
tends, then, to '' floppiness.”’ 

In the second place it moves the working 
point on the anode characteristic to a 
point where it is less steep so that the energy 
delivered from the plate and fed into the 
grid circuit is less. Thus the oscillations 
tend to remain very weak if the minimum 
coupling necessary to start oscillation is not 
exceeded. This then tends towards “ fluffi- 
ness." 

At one critical value of leak and of 
consequent initial grid potential these two 
opposing tendencies will counter-balance 
each other: lower values of leak will move 
the initial grid-potential to the right where 
the grid-current being large and the anode 
characteristic more nearly straight, the 
effect of the change in grid-current will 
predominate and '' floppiness " result, while 
higher values will move it to the left where 
the grid-current 15 smaller and the curvature 
of the anode characteristic more pronounced, 
causing '' fluffiness.”’ 

The effects of circuit changes on these two 
phenomena can also be seen to be rational. 
When the anode voltage of the valve is 
raised, the straight portion of the anode 
characteristic is moved to the left, and a 
higher value of grid-leak giving a more 
negative initial grid-potential is necessary 
to preserve the balance of the two opposing 
effects. When the filament temperature is 
raised the grid-current is raised and a lower 
value of leak is required. If the decrement 
of the grid circuit is high apart from the 
grid-current, the effect of small variations in 
the grid-current will be small, the effect of 
moving to a less steep part of the anode 
characteristic will prevail, and a lower 
value of leak is called for. 
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VALVE TESTS. 


THE MARCONI-OSRAM D.E.5. 


The valve dealt with this week is of comparatively recent introduction. It 

should claim the attention of the amateur as it is а general purpose valve 

with a dull-emitting filament and in addition is designed to operate as a 
power amplifier. 


HE American U.V. 201A class is 
exemplified in this country by a 
B.T.H., Marconi-Osram and Mul- 


lard product. 

This type of valve is extremely popular 
in America, where it 15 used in either a 
low frequency or high frequency circuit. 

We have already, under this heading, 
described our tests on the B.4, the B.T.H. 
product, and this week the subject of our 
review is the Marconi-Osram D.E.5. 

The filament of this valve is very efficient, 
as is shown by Fig. 1, for with a filament 
wattage of 1.15 (5 volts, 0:23 amps), the 
most liberal emission of 26 milliamps 15 
obtained, and when the filament voltage 
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is reduced to 4, the emission is just over 
8 milliamps, quite ample for all ordinary 
work. 


The advantage of the greater emission 
obtainable at normal filament voltage be- 
comes apparant when the valve is used as a 
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power amplifier, and the great point about 
this type of valve is that the emission 1s 
there if and when required. The plate 
current-grid volts characteristics at normal 
filament voltage, and for three values of 
plate potential, are given in Fig. 2. At the 
higher potentials these curves give promise 
of excellent low frequency amplification, the 
distortionless range being exceptionally long 
even at 80 volts. 

The magnification and impedance curves 
are shown in Fig. 3, and with 100 volts on 
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the plate the “ m” value is seen to be a 
fraction over 7, with an impedance of 7,500 
ohms, a particularly good ratio which is 
brought about by the shape and design of the 
electrodes, small clearance and large areas. 

The interpretation of the curves in Figs. 1 
to 3 leads us to the conclusion that the 
D.E.5 should give a reasonably good per- 
formance in any part of the receiving circuit 
but should prove particularly good as a low 
frequency amplifier. 

We first tried the valve as a detector and 
obtained excellent results with a plate 
potential as low as 30 volts and with less than 
4 across the filament : the usual 0:0003 
grid conden er was employed with a 2 
megohm leak, the bottom of which was 
connected to the -- of the low tension 
accumulator. Asa high frequency amplifier 
a filament potential of 4 and anything 


between 30 and 40 volts on the plate pro-: 


duced good results. With this type of 
valve the set is easy to handle and reaction 
control is delightfully smooth. 

On the low frequency side the advantage 
of the high emission became apparent and 
plenty of power was given to the loud speaker 
without the slightest trace of distortion. 
For the first stage 80 volts on the plate, 
backed off with about — 3 to — 4 on the grid, 
is suitable; and when used in the second 
stage the plate potential can be increased 
to I20 with advantage, at the same time 
putting up the grid bias to about minus 6. 
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Valves of this type are of particular 
interest to the experimenter as they are 
capable of handling a comparatively large 
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amount of power with a filament input 
of about one-half that of the bright emitting 
R. 


An ingenious tinker of German e АШЫ, making use of the Johnsen-Rahbek effect. Adhesion 
between a metal plate and semi-conductor holds the needle over when a potential is applied, 
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IMPROVEMENTS TO VARIOMETERS. 


Important details of design in the method of mounting variometer rotors 
are here dealt with and many useful suggestions put forward. 


Ву W. J. Јооснім, F. R. S.A. 


HERE a relatively small band 

of wavelengths has to be cov- 

ered, the variometer offers the 

most compact arrangement. It 

is proposed to discuss here one aspect of a 

particular type of variometer, the moulded 

case pattern. It is obviously impossible to 

give details of alterations to the multitudin- 

ous types constructed with cardboard or 

ebonite tubing, and it is safe to assume that 

the moulded pattern far exceeds all other 

patterns in popularity. As with many other 

components it is possible to effect slight 

alterations which make it just that little bit 

better to work, an advantage which is soon 
appreciated and looked for. 

To begin with, little can be done without 


Fig. 1. Here the terminal piece is clamped up on to 


the spindle, 


removing the spindles, as they are usually 
the source of two or three slight errors. The 
spindles rotate between the two stator halves, 


and are screwed into the rotor, passing 
through the brass locking device in the rotor 
as shown in Fig. т. It may be seen that 


SCREW 


Fig. 2. A set screw is here introduced to prevent the 
spindle from being pulled out of alignment, 


when either spindle has been screwed in 
sufficiently to ensure the rotor being cen- 
trally mounted, the tightening of the nut 
pulls the terminal piece until the spindle 
becomes securely gripped. Loosening the 
nut enables one to unscrew the spindle, 
although it may be a little tight due to the 
moulding setting to the brass. 

This is one type of spindle fixing, and some 
manufacturers have introduced an improve- 
ment, since the clamping action bends the 
spindle slightly and causes the dial to rotate 
unevenly. To obviate this trouble, the form 
of floating terminal piece shown in Fig. 2 
has been adopted. The nut here merelv 
holds the solder tag in position against a 
shoulder on the terminal piece, the latter 
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being just free in its hole in the rotor mould- 
ing. The steel screw at the other end of the 
terminal piece is tightened into the spindle 
end, thus ensuring rigidity without distortion. 
Thus to remove the spindle of this pattern, 
it 1s only necessary to loosen the screw and 
unscrew the spindle from the rotor. This 
detail is a marked improvement, as it will 
be found much easier to set the dial to rotate 
squarely. 
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Fig. 3. The threaded portion of the spindle is 


omitted, which facilitates withdrawal. 


A still further modification has been 
brought out which is shown in Fig. 3. The 
only difference here from Fig. 2, is that the 
threaded portion of the spindle and rotor 
moulding has been omitted, both being 
plain and a good fit on each other. Removal 
of the spindle here is still further facilitated 
since it is only necessary to loosen the screw, 
when the spindle may be straightway with- 
drawn. 

The spindle to which the dial is screwed 
needs but little attention other than seeing 
that the dial is square and tight. Nothing 
is more annoying than to turn the knob 
to no effect at a critical moment owing to 
the dial becoming loose. In this case it is 
advisable to remove the spindle, and holding 
It securely with pliers or in a vice, tighten 
the dial on. Should it not be true when 
replaced and tightened, loosen the clamping 
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nut or screw and give the spindle a slight 
rotation in the rotor, when it will probably 
be found much better. In this matter it is 
advisable to point out that perfect rotation 
of the dial is not always possible, due to 
reasons for which no remedy is available. 
As long as the difference between the high 
and low positions on rotation does not exceed 
I/16th inch, exception may be permitted. 
The spindle at the other end has a cheese 
head slotted for screwdriver, and carries a 
spring washer to ensure smooth rotation. 
This particular item is the cause of a fair 
amount of trouble and warrants some com- 
ment. These washers often have sharp 
ends to the coil, and working between the 
spindle head and the connecting stamping, 
cause an abrasive effect which if left will 
cause a small deposit of brass dust to collect 
beneath the variometer. It has been noticed 
that this trouble is occasionally so bad as to 
cause a squeak on rotation, which is sufficient 
warning that immediate attention is advis- 
able. It is aneasy matter to file off the sharp 
edge as shown in Fig. 4, even to the extent of 
rounding off the ends of the coil, which will 
do away with the trouble entirely, and will 
ensure a much sweeter working variometer. 
When replacing the 
spindles after examina- 
tion, it is essential to 
adjust each so that the 
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3 Fig 4. 
rotor is situated exactly of the е 
in the centre of the are rounded to pre- 
stator mouldings, and vent abrasion, 
also that the spring 


washer is only half compressed. If it be 
left fully stretched its value is entirely 
lost, and if tightened nearly or completely 
up, stiff working will result. The necessity 
of centreing the rotor correctly is due to the 
close proximity of the rotor and stator wind- 
ings which otherwise are liable to catch up 
on each other and pull the stator winding 
away from the moulding. 

If and only when it is essential to open 
up the variometer halves, remove the 
spindles first, take off the nuts from the 
four securing bolts and remove same, and 
carefully open up the two halves. It will 
be found that a small screw in one side of the 
stator is for connecting up the two stator 
winding halves, and great care must be taken 
to see that this is not strained sufficiently to 
break the wire or pull it away from the thin 
paper clamps fixed round the coil. 
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SIMULTANEOUS 
BROADCASTING 
FROM 5XX. 


At the invitation of the B.B.C. a visit 
was paid to the new station on the 
occasion of the song recital given by 
Dame Clara Butt which was retrans- 
mitted by all stations. 


WING to the distortion which 

is bound to occur when 

broadcast transmissions are 

relaved bv landline connec- 
tions, attempts have been made to 
provide wireless links between stations 
transmitting the same programme 
simultaneously. Making use of thc 
new high power broadcast station 
5 XX, the many stations and relay 
stations of the British Broadcasting 
Company have been equipped with 
receiving apparatus on which reception 
on a wavelength of 1,600 metres 
can be carried out, so that the trans- 
missions from Chelmsford may be 
re-radiated from all broadcasting sta- 
tions throughout the countrv and on 
their respective wavelengths. The ad- 
vantage of this system is that not only 
can simple receiving sets listen-in to the 
transmission аз re-radiated from the broad- 
casting stations, but also, owing to thc high 
power employed at Chelmsford station, it 
becomes possible to use crvstal receivers over 
a very considerable area. 

On July 21st an experiment was carried 
out, the high power station being put into 
operation to provide items for re-broadcast 
from tlie stations and relay stations of thc 
B.B.C. In an improvised studio at the 
Chelmsford high power station (5 XX), 
Dame Clara Butt sang a number of songs 
and the transmission was picked up by some 
fourteen main and relay broadcasting sta- 
tions. (Captain Eckersley, speaking on this 
occasion, said that the object of the experi- 
ment was to serve all those areas not hitherto 
served by main or relay stations and in 
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Photo : Barratt's. 


Dame Clara Butt before the microphone at 5 XX 


(Chelmsford). 


addition the long wavelength solved the 
difficulty of ship interference with broadcast 
transmissions, inasmuch as, where jamming 
occurs by spark stations, reception can be 
carried out direct from the high power 
station by tuning to 1,600 metres. In 
this respect the high power station has 
already proved itself to be of great benefit. 

Reports received after the transmission 
showed that results were generally excellent, 
though unfortunately atmospheric inter- 
ference interrupted to some small extent 
reception at London, Cardiff and Newcastle. 
It is gratifying to note that in these pre- 
liminary experiments very successful re- 
transmission was carried out by the 
broadcasting stations located in Scotland, 
and listeners have reported very favourably 
upon the results obtained. 
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Photo : Barratt's. 


А corner of the transmitting equipment. The valves on the left are the rectifiers employed after the step-up 

transformer for the purpose of producing the plate potentials for oscillator and modulator - valves. The 

our valves on the right are in the master oscillator. circuit, whilst the small boxes in the centre of the 
picture are part of a 1,150 volt battery connected in the grid circuit of the modulator valves. 


Photo : Barratt's. 


This view shows the three main oscillator valves, which are of the water-cooled type, and each handles 

5 kW. Four somewhat similar valves are used as modulators, and operate on a potential of 9,000 volts. 

The modulation choke can be seen in the foreground on the left, whilst the large plates at the back form a 
portion of the closed circuit condenser. 


518 


THE WIRELESS WORLD AND RADIO REVIEW 


JuLy 30, 1924 


A RESUME OF MODERN METHODS 
OF SIGNAL MEASUREMENT* 


By J. HorriNGWORTH. 


(Continued from page 


Having now given a general sketch of the 
principles involved and the problems arising 
from them'it is possible to describe a certain 
number of systems in detail. 

The “ Aldebaran” Tests were a series 
of measurements carried out by Lieuts. 
de Bellescize and  Guierre under the 
auspices of the French Navy on the ship 
Aldebaran, during an extended cruise. The 
general principle is shown by the diagram 
in Fig. 2. 
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Fig. 2. Diagram showing the general principles 
adopted in measuring experiments carried out by the 
French navy. 


The aerial is coupled to a local source of 
calibrated e.m.f. F,, which is screened, and 
then passes to the receiving apparatus, 
which is also screened. Неге it is coupled 
in the usual way to a secondary circuit with 
a valve detector, which is again coupled to 
a circuit containing a shunted telephone 
system. А heterodyne is also provided, 
and the measurement consists in adjusting 
the telephone shunts in such a, way that 
equal intensities are obtained from the 
incoming and localsources. For this purpose 
a”special signal was sent consisting of 10 secs. 


* A paper delivered before the Radio Society of 
Great Britain on Wednesday, June 25th, 1924, at 
the Institution of Electrical Engineers. 


487 of previous issue,) 


dashes followed by ro secs. silences, and the 
switching gear at the receiving end was 
operated by a chronograph which was care- 
fully synchronised with the incoming signal. 

The system at present in use in France 
is shown in Fig. 3. It was produced by 
MM. Jouaust and Mesny, by whom a full 
description is given in L’Onde Electrique, 
Vol. I. 

In brief the action is as follows :— 

The signals are received in the coil A, 
tuned by the condenser B and applied to 
the amplifier C, D being a heterodyne. 

The rectified signals from the amplifier are 
again tuned by the note resonator E, which 
is a circuit capable of oscillating at the 
beat note frequency, and then applied through 
a transformer to the Abraham multiplying 
voltmeter F. The telephones are provided 
for preliminary listening. G is the local 
source of e.m.f., the signals from which pass 
through the tuned filter circuit H and the 
adjustable mutuals J and K and so into the 
receiving coil. G, H, J and K are heavily 
screened, and the various earth connections 


.made so as to eliminate stray induction. 


It is operated as follows :— 

The coil is tuned to the incoming signal 
and the beat note produced by the heterodyne 
D again tuned by E until the galvanometer 
gives a maximum deflection. 

D is then extinguished, and G switched on 
so as to heterodyne the incoming signal, 
and tuned to it by adjusting to the silent 
interval. At the end of the special signal, 
D is switched on again (the coil being turned 
to the zero position if the station is still 
working) and E and F again adjusted until 
the galvo deflection is again a maximum. 
The variable mutuals are then adjusted 
until the deflection is the same as that given 
by the signal, when the intensity can be 
calculated from the positions of these and 
the reading of the thermo-ammeter. 

In the present American system due to 
Dr. Austin, no special aerial circuits are 
employed. The incoming signal is received 
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on an ordinary autodyne valve circuit in a 
normal aerial. The resulting beat note in 
the telephones is then balanced against a 
local audio frequency oscillation of the same 
pitch, produced by an apparatus known as 
the telephone comparator, which is based 
on a vibrating tuning fork, this oscillation 
being induced at will directly into the tele- 
phones. The comparator is then itself 
calibrated by means of a radio signal sent 
from an adjacent aerial of known effective 
height, the few milliamperes of current in this 
latter aerial being measured. One of the 
special features of this method is its use 
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He used for reception a large coil pointing 
in the direction of Annapolis, and for calibra- 
tion switched over to an exactly similar one 
at right angles to the first and containing 
the local source. 

Balance was obtained by switching from 
one coil to the other, and varying the coupling 
of the local source until equal intensity was 
obtained in the two positions, from which 
the incoming intensity could be calculated. 

The Marconi system was devised by 
Eckersley and Lunnon and is described 
in the Journal I. E. E., Vol. 59, p. 685. 

It is an ordinary injection system using 
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Fig. 3. Showing the principles embodied in the present measuring system used in France. 


in connection with atmospherics. Every 
wireless man knows now that the limiting 
factor in transatlantic transmissions is not 
necessarily actual strength of received signal, 
but often rather the ratio of average atmo- 
spheric strength to signal strength. 

This ratio cannot, of course, be measured 
purely instrumentallv ; it is carried out on 
this set by the operator moving the tele- 
phones forward on his head until the 
atmospherics are only just audible, and 
then finding the strength of the signal from 
the comparator which is also just audible 
with the telephones in the same position. 

Measurements have also been made by 
Prof. Vallauri on the signal strength of 
Annapolis at Livorna. 


either a coil or an aerial. The local source 
is contained in a single highly screened copper 
box. Internally this box is divided into 
three compartments, the first of which 
contains the source. The second compart- 
ment contains a tuned filter circuit and a 
device known as the “ slide-back " method 
due to Capt. Round for measuring the cur- 
rent. The basic idea of this is to measure 
the voltage across the tuning condenser by 
connecting its terminals to the grid and 
filament of a valve whose anode circuit 
contains a galvanometer and H.T. battery. 

A potential divider with a voltmeter 
across it allows a negative bias to be given to 
the grid, and from the readings of the galvano- 
meter and voltmeter the current in the 
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oscillating circuit can be calculated. The 
third compartment contains a variable 
mutual inductance, the secondary of which 
is connected to the receiving circuit. 

The National Physical Laboratory ssystem* 
has recentlv been developed for the measure- 
ment of the URSI signals now sent from 
various European stations. It chiefly differs 
from other systems in that the calibrating 
oscillation is applied direct to the amplifier 
terminals, the tuned receiving circuit being 
disconnected. This avoids апу necessity 
of screening as no dummy circuit is required, 
but involves the measurement of the effective 
high frequency resistance of the receiving 
set, for which a switch is provided. No 
heterodyne is used and consequently no 
audio frequency amplification, the signal 
being measured by means of a micro-am- 
meter in the anode circuit of the last valve. 
The normal anode current through this 
micro-ammeter is balanced by a potential 


divider, so that the micro-ammeter normally 


reads zero. An incoming signal polarises 
the grid of the last valve, making it negative 
and so reducing the anode current, this 
reduction being measured on the micro- 
ammeter. The latter can, if necessary, be 
replaced by a Salamson string galvanometer, 
when measurements can be taken on the 
ordinary routine of a station. 

Another very interesting system which 
works on an entirely different principle has 
been suggested and used by Dr. Appleton, 
but its use is confined to strong signals. 
It depends on the well-known fact that if a 
powerful oscillation be induced into a feebly 
self-oscillating circuit and the two be slowly 
brought nearly into tune with one another 
the beat notes heard will not gradually fall 
in pitch to silence but will cease abruptly 
at a definite point owing to the powerful 
oscillation forcing the weaker one into step. 
By noting the point at which this occurs it 
is possible to calculate the intensity of the 
incoming signal ; but it is, of course, essential 
that the incoming signa! should be consider- 
ably more powerful than the local source. 


In conclusion a few words may be said as. 


to the theoretical side of the problem. 
The formula in most general use for 


* Proc. I. E. E., Vol. 61, No. 317. 
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calculation is that known as the Austin- 
Cohen formula. 


It is 

E, =- EE L e "0000454 

Ad VÀ 
E, is potential gradient at receiving 
station. 

I current in transmitting aerial. 
h effective height of transmitting aerial. 
À wavelength. 
d distance between stations. 


Fig. 4. The National Physical Laboratory System. 

А = amplifier, В = receiving coil, С = tuning 

condenser, D = known variable resistance, E = local 

calibrated source, F = uncalibrated C.W. source for 
| testing, G = galvanometer. 


As this formula is based on the following 
assumptions :— 

(a) Air a perfect dielectric. 

(b) Earth perfectly conducting. 

(c) Plane earth. 

(d) A purely empirical factor, 
the results, although at times surprisingly 
accurate, cannot represent actual conditions. 
It also appears. to give entirely inaccurate 
results on short waves. 

Much mathematical work has been done 
on the subject, and the well-known Heavy- 
side layer theory has been introduced, but 
the chief difficulty arises from two facts. 
The first is that wave-propagation over the 
earth's surface under actual conditions is an 
infinitely more complex action than it was 
originally imagined to be; and the second 
is that if the attempt be made to allow 
mathematically for the known facts, the 
resulting equations are so elaborate as to 
make the practical arithmetical use of them 
an extremely difficult problem. 


(A repor! of the ensuing discussion will appear in 
a subsequent issue.) 
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A CLUB 


URING the summer months most 
wireless societies endeavour to 
arrange some outdoor function in 
order to maintain a continuity 
of their meetings and also avail themselves 
of the good weather for the purpose of carry- 
ing out certain experimental work. Such an 
outing was carried into effect by the Hamp- 
stead and St. Pancras RadioSociety on Satur- 
day, July 19th, when experimental transmis- 
sion and reception was effected from a mobile 
equipment carried in a light motor lorry. 
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OUTING. 


Experiments showed that good working 
could be obtained on about 140 metres, 
and this was employed throughout the after- 
noon's tests. The circuit employed for 
transmission was a typical Hartley oscillator 
with a loose-coupled aerial circuit. The 
aerial was a single wire T." The valves 
used were А.Т. 40 X type and power was 
derived from H.T. batteries, taking about 
I5 mA. at 600 volts, representing something 
under ro watts. The mobile set (2 DZ) 
operated in the neighbourhood of Mill Hill and, 


A group of the members of the Hampstead and St. Pancras Radio Soctety on the occasion of 


their successful field day. 


Events of this kind must necessarily take 
place on Saturday afternoon to suit the 
convenience of members, and it will be 
found that B.B.C. transmissions leave verv 
little time for amateur work on the fixed 
wavelength of 440 metres. Consequently 
transmission must be undertaken on a 
wavelength below 200 metres. On the 
afternoon in question a special S.B. trans- 
mission was taking place and in order to 
avoid interference, it. was decided to adopt 
as short a wavelength as possible for working 
from the mobile set. 


using telephony, communicated with 5 SU, 
2 TA and 5 CF, the first mentioned station 
being operated by Capt. Ian Fraser and the 
other stations by members of the Radio 
Society of Highgate, who kindly co-operated. 

The receiver was identical with the three- 
valve short wave set-recently described in 
this journal, and gave readable loud- 
speaker results on these short wavelengths, 
whilst many members brought telephone 
receivers and connected them in circuit, so 
that the replies received from the communi- 
cating stations could be followed. 
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As a result of recent experiments, the 
German Government has decided to 
introduce a regular wireless communica- 
tion service on certain trains. 

ES LJ * oo 

The St. Gall Radio Association (Swit- 
zerland) has decided to construct a 
wireless receiving station at the Saentis 
Observatory, which is 8,300 feet above 


sea level. 
ж * * * 


Wireless loud speakers are being 
installed on the Nord-Sud Railway in 
Paris to announce the next station to 
passengers. 

* * * 7 

Complaints are being made by a number 
of French listeners-in that the trans- 
missions from the Chelmsford broadcasting 
station are interfering with the reception 
of Radio-Paris, on 1,780 metres. 

^ w * 5 

Thirteen observation cars on the 
Canadian National Railway have been 
equipped with receiving sets. 

* * — X 


— 


Senatore Marconi. TAE 
Senatore Guglielmo Marconi, G.C.V.O., 


has been elected Chairman of the Council 
of the Royal Society of Arts for the year 
1924-5. 


Ecole Superieure de P. & T. 
The Ecole Superieure de P.&T. 


Broadcasting Station, Paris, has again 
changed its wavelength, reverting to the 
original 450 metres. We understand that 
the question of a further change to 500 
metres 1s under consideration. 


Broadcasting from Vienna. 


A new broadcasting station has been 
opened in Vienna, known as the Radio 

ekaphon,“ and concerts are transmitted 
on Mondays, Fridays and Saturdays, on a 
wavelength of 600 metres. 

The transmissions, which are only of 
half-an-hour's duration, commence at 
8 p.m, 


An International Relay Club. 

Under the comprehensive title of '* The 
Franco-Anglo-American Radio Club," a 
new organisation has been formed in 
Paris with the object of extending inter- 
national wireless relay work. 

The President 15 Mr. Reginald Gouraud, 
a young American radio engineer, and he 
is issuing an invitation to membership to 
amateur transmitters of all countries. 
His address is 20, Rue Vineuse, Paris. 


Moving Pictures and Wireless. 

A device which, it is claimed, succeeds 
in synchronising radio and cinemato- 
graph pictures, has been evolved by M. 
Charles Delacomme, a French engineer. 
A series of public demonstrations has been 
given with educational films, and favour- 
able results are reported. The inventor 
hopes to introduce his apparatus in 
America during the autumn. 


French Plea for Parliamentary Broad- 
The Compeigne Radio Club has passed a 
resolution urging the Government to 
arrange for the regular broadcasting of 
performances from State-controlled 
theatres. The Government is also asked 
to install a microphone in the Chamber 
of Deputies. Up to the present no action 
has been taken by the Government. 


Remarkable Low Power Transmission. 

A Luxembourg transmitter, M. Anen, 
is reported to be in regular communication 
with a Finnish amateur, M. Leo Lindell, 
at Turku, Finland, on 95 metres, with 
only 0:25 ampere in the antenna. 


New Spanish Wireless ions. 

Under new wireless regulations, private 
transmitting stations in Spain will be 
subject to governmental control and 
inspection. The General Director of 
Communications reserves the right to 
grant transmitting facilities in accordance 
with definitely fixed conditions. 

With regard to reception, permission to 
erect a receiving station will be granted 
to all Spanish subjects at an annual fee 
of five pesetas. For apparatus installed 
in hotels and other public places an annual 
fee of 50 pesetas will be charged. 

Should the new system fail to function 
satisfactorily a special committee will be 
created, on the petition of more than one 
half of the total licence holders, to re- 
organise the scheme as required. 


Successor to the late Dr. Walmsley. 
The vacant Principalship of the North- 


ampton Polytechnic Institute, Clerkenwell, 
caused by the tragic death of Dr. R. 
Mullineux Walmsley, in June, has been 
filled by the appointment of Mr. S. C. 
Laws, M.A. (Cantab.), M.Sc. (Lond.), 
Principal of the Wigan Mining and 
Technical College for the past nine years. 
The appointment is subject to the approval 
of the London County Council. 


Venetian Wireless Serenades Forbidden. 

For some time the Government has 
extended a ban on private receiving sets 
in Venice, and although this measure has 
only served to stimulate secret listening- 
in, it has put an end to wireless serenades 
on the famous Lagoon. 

At the Feast of I1 Redentore, however, 
held on Saturday, July 19th, several bold 
souls equipped their gondolas with re- 
ceiving sets, well disguised by flowers, 
and towards evening, broadcast music 
was received from Paris on loud speakers. 
Later, music was tuned in from the 
Savoy .Hotel, London, and was made 
clearly audible above the other sounds 
of the festival. At midnight a small 
motor launch, decorated like the others, 
suddenly appeared, and from it there 
stepped a Venetian officer, who quickly 
clipped the wires of the aerials and hove 
the receiving sets into the water. The 
occupauts were warned that, but for the 
festive nature of the occasion, heavy fines 
would have been imposed. 


Submarine Broad у 

Broadcasting from the: ocean bed is to 
be attempted at Atlantic City, N.J., in a 
few days. 

Messrs. Gimbel Bros., prominent 
American merchants, who own a broad- 
casting station, have arranged for a deep 
sea diver '' with a descriptive and literary 
gift " to go down to the ocean bed about 
a mile out and ‘deliver the goods." 
Through the heavy glass windows of his 
helmet he will see and describe the forma- 
tion of the ocean bed, marine flora, strange 
fish and everything likely to interest his 
hearers, 


Wireless Telegraphy to the Dominions. 
Replying to Sir W. de Frece (Ashton- 
under-Lyne, U.), on July 22nd, Mr. 
Hartshorn said that an average of 40,000 
words of Press traffic was transmitted 
weekly by wireless telegraphy to Halifax 
(Nova Scotia). In addition, it was under- 
stood that parts of the British official 
wireless messages, which were transmitted 
via Leafield at 8 p.m. and midnight, 
G.M.T.. daily, were picked up in India 
and in certain of the Dominions whenever 
conditions were favourable, although the: 
were not intended specificallv for recep- 
tion iu the Dominions. There was no 
information as to what proportion of 
these messages, which averaged , oo 
words a week, was picked up regularly. 


That Aerial Deposit Problem. 

A stubborn war is being waged at West 
Bromwich between the Corporation and 
tenants who have refused to pay deposits 
in respect of their wireless aerials. The 
defaulting tenants, who have now been 
served with notices to quit, describe this 
latest move as “ pure intimidation.” 
Preparations are being made for a legal 
conflict. 


Wireless and the Boy. 

What the modern boy has done for 
radio was recently discussed by Mr. Pierre 
Boucheron, Chairman of the Boy Com 
mittee of the American Associated 
Manufacturers of Electrical Supplies. 

" Radio this summer," said Mr. 
Boucheron, has taken the American 
boy off the street corner and placed him 
in his home-made laboratory. Instead of 
lurid novels, he now reads the radio 
magazines and the radio sections of the 
newspapers di 

"It was the boy who first sold the 
idea of radio to the entire family. It is 
the boy who keeps the older folksiuformed 
of developments; it is the boy who 
determines very largely the type and 
character of radio equipment which the 
family shall buy; and it is the boy who 
this summer is making a radio set a year- 
round necessity.” 

Very much the same can “be said, we 
feel, of the British boy, and it is probably 
true that many of our most prominent 
experimenters can date their first allegi 
ance to wireless to the days when they 
wore knickerbockers. 
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Preparing for the Winter Session. 

Mr. L. F. Fogarty, A. M. I. E. E., Vice- 
President of the Radio Society of Gt. 
Britain, speaking from 2 LO on behalf of 
the Society on July 17th, reminded «lub 
secretaries that the time is now ripe for 
the preparation of next season's 
programme. 

“The work of preparing a series oí 
interesting events, said Mr. Fogarty, 
involves a good deal of forethought and 
correspondence, but these duties must be 
faced in the interest of the Societies, for 
in the absence of an interesting and in- 
structive series of visits, lectures, and 
demonstrations, the members’ interest is 
prone to wane, with the result that the 
income suffers and the Society's welfare 
rapidly deteriorates. 

Experience shows that when an 
application for a renewal subscription is 
accompanied by a programme of interest- 
ing Meetings, the response is invariably 


THE WIRELESS WORLD 


Subject to the approval of the House 
of Commons the Marconi Company will 
erect, as contractors, a “beam " station 
in this country, adapted for communica- 
tion. with Canada, and capable of ex- 
tension to provide similar communication 
with. South Africa, India and Australia. 
Under the conditions of the contract 
pavment will be made to the Company on 
the station fulfilling certain minimum 
guarantees, which are as follows: — 

Communication at 100 five-letter words 
per minute (exclusive of any repetitions 
necessary to ensure accuracy) for the 
following average number of hours daily 
throughout the year :— 


Hrs. 

Between Great Britain and Canada 18 
Between Great Britain and South 

Africa T- "m "T $a II 

Between Great Britain and India .. 12 

Between Great Britain and Avictrehlia 7 


Wireless forms a prominent feature in the electrical curriculum 


at the Newbury Grammar School. 


The photograph -shows a 


wireless lesson in progress. 


good, with the result that the Committee's 
worries in regard to finance are greatly 
reduced and the stability of the club or 
society is enhanced.” 


Government and the Beam System. 

The Postmaster-General announced 
on pulv 23rd that the Government had 
decided to adopt in the main the recom 
mendations of the Donald Committee 
on Imperial wireless services, which 
provide tor State ownership of Empire 
wireless stations in Great Britain. In 
the meantime, however, the Marconi 
Company had put forward proposals 
with regard to short wave directional or 
" beam " stations, and definite arrange 
ments had been made for the erection of 
3 beam station in Canada for communica- 
tion with this country. 


It must be remembered that at present 
coinmunication by this system is only 
possible during the hours of darkness, 
and during one or two hours before and 
after twilight. 


Short Wave Transmitter at Мапеп!? 

According to а Berlin message, the 
Nauen wireless station has succeeded 
with a new short wave transmitter in 
sending messages to Buenos Aires, a 
distance of 7,500 miles. The tests, were 
carried out at night. 


An Amplion Warning. 
The attention of Alfred Graham & Co., 


makers of the Amplion Loud Speaker, 
having been drawn to the fact that a 
number of their instruments trom which 
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the name plates have been removed are 
now being sold to the public, wish to 
advise prospective purchasers to see that 
any Amplion offered to them bears the 
well-known ''Amplion" name plate as 
the Company cannot accept any responsi- 
bility for instruments from which the 
name plates have been removed or defaced 
in any way. 


Standard List of Electrical Definitions. 


The British Standard List of Terms and 
Definitions used in connection with Tele- 
graphs and Telephones, just published by 
the British Engineering Standards Asso- 
ciation, forms one of a series of eleven 
sections devoted to a Glossary of Terms 
used in Electrical Engineering. Defini- 
tions of about 230 terms are supplied in 
this section (No. 204—1924), which can be 

urchased from any bookseller or at 28 
"'ictoria Street, London, S.W.r, price 18. 
post free 15. 2d. 


A Mystery: Programme. 


Atfthe next regular meeting of the 
Golder's Green Radio Society, to be held 
on Wednesday, August 6th, at the Club 
House, Willineld Way, N.W.ii, Mr. 
Reed (5 XH) will speak on a subject 
which is to remain secret. Visitors are 
cordially welcomed, to attend and share 
with the meinbers the delights of a 
mystery, programme, 


How we get опг? Condensers. 


EZ Members of the Radio Society of Great 
Britain were afforded an unusually clear 
insight into modern radio manufacturing 
methods on July 19th, when at an informal 
meeting at the Institution of Electrical 
Engineers, Mr. Philip К. Coursey, B.Sc., 
F.Inst.P., delivered an illustrated lecture 
on '" The Manufacture of Condensers.” 


After dealing briefly with the historv 
of the condenser, touching upon its 
earliest form in the shape of a Leyden jar, 
and enumerating the properties of the 
ideal condenser, the lecturer emphasised 
the importance of а good dielectric. 
Various kinds of dielectric were in use, 
including glass, air, oil and mica, and it 
was to the last-named that Mr. Coursey 
chiefly directed attention. 


Mr. Coursey began his interesting story 
of the manufacture of the present-day 
mica condenser by taking his audience 
to the mica mines in India. A number 
of excellent slides portrayed the excavation 
of the mica in the raw state by native 
labour and its shipment to England and 
the factory of the well-known Dubilier 
Condenser Company. Here the mica was 
seen undergoing the process of splitting 
into thicknesses of a few thousandths of 
an inch. А certain amount of mica has to 
be rejected on account of flaws, such as 
air bubbles and foreign particles, and an 
ingenious method of testing was shown, 
whereby the surface was submitted to a 
spray ot electric sparks at high voltage, 
any hidden faults being at once revealed. 
After the assembling and testing of fixed 
capacity condensers had been studied, 
the lecturer dealt with the construction ot 
variable air condensers, to which a large 
section of the conipany's works is devoted. 
An interesting comparison was aftorded 
at the conclusion of the lecture when а 
large condenser, specially constructed bv 
the Dubilier Company for use at voltages 
of 40,000 at the Northolt wireless station 
was seen in relation. to a small fixed 
condenser produced by the same firm. 

In the brief discussion following the 
lecture, interest was shown in the question 
of dielectric losses and the relative values 
of different dielectric materials. 


с 


524 THE WIRELESS WORLD AND RADIO REVIEW 


Wireless and Experimental 
Ви The Association had an enjoyable after- 
noon outing at Sevenoaks on Saturday, 
July sth. Forty-eight members, including 
13 ladies, attended. Summer radio was 
the excuse, and strawberries and cream 
was the achievement. 2 LO was also 
received, 

Hon. Sec., Geo. Sutton, 18, Melford 
Road, S.E.22. 


Hi and District Radio Society.” 

On Saturday, July rath, a party of 
members visited the ss. Patricia at 
Millwall Docks. A most enjoyable time 
was spent in the wireless cabin, the 
concert from 2 LO being received. 

On Thursday, July 17th, Mr. Toye gave 
a very instructive lecture entitled 
Crystal Set Construction." Mr. Toye 
described several standard methods of 
tuning, and finished by demonstrating a 
unique crystal set, aptly named by him 
The Millionaire's Own." 

Hon. Sec., Geo. E. Sandy, 70 Chisenbale 
Road, E.3. 


The Woolwich Radio Society.* 

On June 15th a field дау was held at 
Chislehurst Caves. Assembling there at 
3 o'clock, the party was taken round the 
caves by the guide and left in the deepest 
part to test wireless reception. Though 
several scts had been brought, including 
some very powerful ones using as many 
as six valves, it was surprising to find 
that it was impossible to obtain any 
wireless signals whatever. It would 
appear that the caves are absolutely 
shielded, and are therefore an ideal spot 


for any experimenter who wishes to carry - 


out experiments free from any type of 
interference. 

A pleasant tea on the lawn and a 
demonstration of wireless outside the 
caves in the evening ended a very enjoy- 
able day's outing. 

On June 18th Mr. Houghton, а vice- 
president, gave a demonstration of a 
capacity bridge. He first sketched the 
circuit employed, and then demonstrated 
the ease with which measurements of 
capacity could be made. Many members 
having brought condensers, Mr. Houghton 
was kept busy til 10 o'clock testing 
capacities. 

During the month several new members 
have joined. All wireless enthusiasts in 
the district are welcomed to the meetings. 

Meetings take place every Wednesday 
evening at the V. M. C. A., Thomas Street, 
Woolwich, at 7.30 p.m. 

Hon. Sec., H. J. South, 42 Greenvale 
Road, Eltham, S.E. 


The Leeds Radio Society.” 

The following lectures have been 
delivered recently before the Society at 
its weekly instructional and general 
meetings: “A One to Five-Valve 
Receiver, Part II, Mr. D. E. Pettigrew, 
Hon. Sec.: Design and Construction of 
Valve Receiving Stations," Mr. A. F. 
Carter, Vice-President; Methods of 
Rectification of Radio Frequent Currents,” 
Mr. D. E. Pettigrew, Hon. Sec.; Poten- 
tiometers and their Function," Mr. W. G. 
Marshall: Some Radio Principles," 
Mr. T. Brown Thomson. 

The Societv is now in recess, the next 
meeting being fixed for September 12th. 
In the meantime it is hoped to arrange a 
visit to the relay station. 

Applications for membership for the 
session 1924-25 will now be welcomed. 
It is highly probable that the Society will 
continue to be engaged on strictly 
technical and experimental interests 
during the approaching session. 

Hon. Sec., D. E. Pettigrew, 37 Mex- 
borougb Avenue, Leeds. 


Tottenham Wireless Society.* 

A discussion on ‘ Valves '' was opened 
by Mr. Holmes on Wednesday, July 16th. 
The various types of valves on the British 
market were classified according to their 
impedance values, after which members 
gave their expericnces with valves of 
different makes and their use in various 
circuits. The discussion was followed 
by a demonstration of an American 
Westinghouse receiver using U.V. valves. 
The set consisted of detector and 2 L.F. 
amplifying valves. Excellent reception 
of broadcasting was obtained on an 
Amplion Concert Grand loud speaker. 

The next meeting of the Society will 
take place on Wednesday, August oth. 

Hon. Sec., A. G. Tucker, 42 Drayton 
Road, Tottenham, N.17. 


North Middlesex Wireless Club.* 

On July oth a very interesting lecture 
was given by Mr. W. A. Saville, Hon. 
Treasurer of the club, on“ Valves Used 
in Wireless." The lecturer had brought 
with him, by kind permission of Mr. C. 
Wright, a very complete collection. of 
valves of all sorts. Among these were 
bright cmitters and dull emitters, large 
valves and small valves, valves that could 
be operated by a couple of dry cells, and 
valves which would make the plates of an 
ordinary amateur's accumulator curl up 
and perish. In cost they varied from 
five shillings to as many pounds. Mr. 
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Saville explained clearly the characteristics 
of cach valve, indicating the purpose for 
which it was most suited. Some that 
were good amplifiers were not so good as 
detectors, and others which operated well 
in the second stage of L.F. amplification 
were unsuitable for the first stage, and 
soon. At the conclusion of his instructive 
lecture Mr. Saville was congratulated on 
the success of his efforts to secure a really 
representative collection of valves. 

Hon. Sec., Н. A. Green, 100 Pellatt 
Grove, Wood Green, N.22. 


Wireless Club. 

The new headquarters of the club are 
now at Tower Chambers, Halifax. 

At the annual meeting held on July 16th, 
the following elections were made: 
President, Мг. W. Emmott, M.Inst., C E.: 
Hon. Treasurer, Mr. G. F. Greenwood ; 
Hon. Secretary, Lous J. Wood. A 
committee was also appointed consisting 
of Messrs. Brennan, Holroyd, Bentley, 
Town, Allott and Jowett. 

An excellent year of progress was 
reported, and members are looking 
forward to the coming session with great 
enthustasin. 

Hon. Sec., Louis J. Wood, 35 Com- 
mercial Street, Halifax. 


BOOKS RECEIVED. 

British Engineering Standards Association 
(28 Victoria Street, London, S. W. I). 
Lists Nos. 206, 207, 208, being respec - 
tively British Standard Specification for 
Silver Solder (Grades А and B); Special 
Hrass Ingots for Castings, and Special 
Brass Castings. Price 15. cach, post 
free 15. 2d. 


CATALOGUES RECEIVED. 


Radio Components, Ltd. (10 Rathboue 
Place, London, Wa). A loose leat 
illustrated list of wireless components ct 
all descriptions, 


J. Macdonald & Co. (2 Hish Street. 
Camden Town, XN. W. i). Hilostrated 
price list of guaranteed wireless coui- 
ponents and '' Maxone " receivers. 


С. A. Vandervell & Co., Ltd. (Acton, W. 31. 
Folder “О,” describing the С.А V. 
Loud Speaker and supplying details of 
С.А.У. wireless batteries. 


Houghtons, Ltd. (58-89 High Нет. 
London). Houghtons' Radio News," 
Vol. l, No. 1. Deals with prominect 
manufacturers’ latest products. 


Stockton-on-Tees (May roth to June 4th 


British: 2CC, 2 FN, 2 YT, 5 DN, 51k, БУХ, 5 КО, 5 MO, 
French; 8BN, 8BX, 8DC, 8DN, 8ER, 
8GG, 8JL, SRO, 8TK, 8ZM. Dutch: 9 P : 


6 CV, 60U, 6 UD. 
1JW. Italian: 1 ЕВ. Misc.: 1CF. 


2 
5 DW, 
0 


Leigh, Lanes. (May ‘Oth to June 15th.) 


2 AOI 2 ATS, 2 EF, 2VG, 2 TR, 2QR. 2 WH’, 5 CH. 5 HM, 
5 LB, 5 YD, 5 YS, 5 SW, 6 DS, 6 GR, 6 KK. 


Rock Ferry, Cheshire (May tst -- 31st). 


) 
2 ABW, 2 ADP, 2 ALX. 2 ATI. 2ATX, 2 ТЕС, 2 CC, 2DF, 


FI. 5 KD. 5 KO. 5 NH, 5 RD, 5 WD, 5 YD", 5 YS, 5 YW, 
HU”, 6 MJ, 6 NI, 6 NQ’, 6 RH, 6 UR’, 6 UK, 


5 
6 MJ, 6 NQ. 6 NZ, 6 OU, 6 KRG, 


2 DR, 2 FU, 2 IW, 2 KW, 2 NA, 2 PY, 28F, 2 TR, 2VJ, 2 WI. 
2 YQ, 2 YX, 2 ZU, 5 AT. 5 BS. 5 BV, 5 DN, 5FT, 51К, 5 Ku, 
6PU, 551, 552, 5 WM. 5 XI, 6FG, 6 GB, 60M, 6 RY, 6 SN, 
6 TD, 6 UD, 6 XN. G, 6 XX, 6 YA, 6 YB, ЗАВ, 8 AG, 8 BA. 
V. Pallister. 8 BN, 8 BV, 8CC, F, 8CM, 8 CN, 8CT, 8 DA, 8DE, 8 DP. 
8 DT, 8 DU, 8 DV, M, 8 EU, 8QA, 8 RO, STV, 8ZM. ОВА, 
0 MR, ONY, OPC, 058. OXF, OXP, O XW. 02М, 1CF, 7 EC. 
MW, All below 200 metres, (0—v--0.) 
Edw. T. Salmon, 6 RW. 
6XJI*. * Morse. Harbourne, Staffs. мисе March 1 4th). 
A. E. Edwards. 2 AK, 2 AT, 2 DU. 2 FY, 2 HF, “ІВ, 2 IX. 2IY. 2 JR. 2 KO. 
ока, 2 KR, 2NC, 2 NP. 2 NV. 20P, 209, 2 ОХ, 2QG, 2 Qh, 
2 RD, 2 RG, 2 RH, 2 RQ. 2 VB. 2 VG. 2 WQ. 2 YB. 2 ҮС, 2 YU, 
VVV 2 YX, 2 AAD. 2 ADM. 2 ADS. 2 ADK. 2 AHH. 2 AMJ. 
W“. Stainton, | 2AIT, 2 AUX, 2 ARS, 2 STA. 2 STV, 5 AA, 5 FI, S HG, 517, 
otn y | 5 KD, 5 TW. 5УВ, 5 VI. $ 


WO. a 
6 ZX. (llowelling sin ze 
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Bristol (Мау 12th to June 21st), 

British: 2 AKG, 2 CW, 2 DF, 2 FU, 2GO, 2IN, 2 КЕ, 2 MP, 
2 NO, L PC, 2UV, 2 XY, 5 FH, 5 FS. 5 KO, 5 MA, 5 MO, 5 
5 TZ, 5 UG, 5 WK, 6 BY, 61G, 6 RS, 6RY, 6TH, 6TN, 6 
French: 8BA, 8CN, 8DA, SDP, 8GG, 8MN, SON, 8 
8TV, 8ZY. Dutch: OMS, ONY, OXP, OZN. Belgian: 4 
W2. Danish: 7 EC. Unknown: 1 Вр. 


Spanish : 
Frank Wilson, 2 AMG. 


Smethwick, Stafis. 
2 AC, 2A 2 

2 KF, 2 KQ, 2 LV, 2 LT. 2 NV, 2 NM, 

2 QR, 2 SY, 2 SV, 28H, 2 2 YD 

6 MJ, 6 PW, 6 MQ, 6 UC, 6 UU, 8 AB 


H 
Northampton (May 26th to July 6th) 
2 AIP, 2 AOX, 2 DU, 2 FL, 2 GG, 2 HF, 2 IL, 2 JR, 2 KO, 2 КУ, 
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2 LX, 2 MK, 2 NP, 2 NV, 20X, 2 299, 2 VG 

2 WM, 2 WN, 2 XG, 2 XH, 2 YV, 5 GU, 

51Y, 5 OY, 5 PU, 5 VP. 

Morse: British, 2 AC 

2 OD, 2 Of. 
FS, 5 HW 
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8. Danish: 
Rhineland : 


3 XO, 4 TU, 4 EUEU. i 
P. H. Brigstock Frasler. 


burg : 


Finland : 1 NA. 


Unknown: 


Broadcasting. 
REGULAR PROGRAMMES ARE BROADCAST FROM THE FOLLOWING EUROPEAN STATIONS :— 


GREAT BRITAIN. 

CHELMSFORD 5 XX, 1,600 metres. Weekdays, 11.30 a.m. to 
12.30 p.m., 4.30 to 5.30 p.m., 7.30to8.30p.m. Tests. ABERDEEN 
2 BD, 105 metres; BIRMINGHAM 5IT, 475 metres; GLASGOW 

RC 420 metres: NEWCASTLE 5 NO, 400 metres; BOURNE- 
MOUTH 6 BM, 335 metres; MANCHESTER 2 ZY, 375 metres; 


LONDON 2LO, 365 metres; CARDIFF 5W 51 metres: 
PLYMOUTH 5 (Relav), 335 metres; H 2EH 
(Relay), 325 metres; L 6LV (Relay), 318 metres; 

ВЕІ, (Relay), 303 metres; LEEDS- DFORD 


91,8 (Relav), 346 and 310 metres. Tuesdays, Thursdays and 
Fridays, 1 p.m. to 2 p.m. (2 LO only). Regular daily programmes, 
3 to 7.30 p.m., 8 to 11.30 p.m. Sundays, 3 to 5 p.m., 8.30 to 
10.30 p.m. 


FRANCE 

PARIS (Eiffel Tower), FL, 2,600 metres. 7.40 a.m. Weather 
Forecasts, 11.0 a.m. (Sunday); 10.45 a.m., Cotton Prices; 12 noon 
Market Report; 12.15 to 12.30 (Weekdays), Time Signal and 
Weather Forecast; 3.40 p.m., Financial Reports; 5.30 p.m., 
Bourse Closing Prices: 6.15 p.m., Concert; 8.0 p.m., Weather 
Report ; 9.0 p.m. (Wednesday and Sunday), Concert ; 10.10 p.m., 
Weather Forecast. 

PARIS ( Radio Paris), SFR, 1,780 metres. 12.30 p.m., Cotton 
Prices, News; 12.45 p.m., Concert ; 1.30 p.m., Exchange Prices ; 
4.30 p.m., Financial Report; 5.0 p.m., Concert; 8.30 p.m., News 
and Concert. 

PARIS (Ecole Superieure des Postes et Telegraphes), 450 metres. 
.45 p.n. (Wednesday), Talk on History; 8.0 p.m. (Tuesday), 
English Lesson; 8.30 p.m., Concert; 9.0 p.m., Relayed Concert 

or Play. 


PARIS (Station du Petit Parisien), 340 metres. 8.30 p.m., Tests. 


BELGIUM 
BRUSSELS, BAV, 1.100 metres. 
Meteorological Forecast. / 
BRUSSELS ( Radio Electrique ), 265 metres. Daily, 5 p.m. 
to 6 p.m., Concert; 8 p.m. to 8.15 p.m., General Talk: 3.15 p.m. 
to 10 p.m., Concert. 


At 2 p.m. and 6.50 p.m., 


HOLLAND. 

THE HAGUE, PCGG, 1,070 metres, 4 to 6 p.m. (Sunday), 9.40 
to 11.40 p.m. (Monday aud Thursday), Concerts. 

THE HAGUE (Heussen Laboratory), PCUU, 1.050 metres. 
10.40 to I 1.40 a.m. (Sunday), Concert ; 9.40 to 10.40 p.m., Concert: 
8.45 to 9.0 p.m. (Thursday), Concert. 

THE HAGUE (Velthuisen), PCKK, 
10.40 p.m. (Friday), Concert. 

HILVERSUM, 1,050 metres. 9.10 to 11.10 (Sunday), Concert 
and News. 


IJMUIDEN (Middelraad), PCMM, 
9.10 to 10.40 pm., Concert. 
AMSTERD 


1,050 metres, 9.40 to 


1.050 metres. Saturday, 
AM, PA 5, 1.050 metres (Irregular), 8.40 to 10.10 


p-n., Concert. . 
AMSTERDAM (Vas Diaz), PCFF, 2.000 metres, 9.0 a.m. and 
5.0 p.m., Share Market Report, Exchange Rates and News. 


DENMARK. 
LYNGBY, OXE, 2.400 metres. 8.30 to 9.45 p.m. (Weekdays), 
8.0 to 9.0 (Sunday), Concert. 


SWEDEN. 


STOCKHOLM (Telegrafverket), 440 metres. Daily, 
г.с pau., Weather Report. and Nauen Time Signal; 


12.45 to 
Mondav, 


Wednesday and Saturday, 8.0 to 9.0 p.m., Concert and News; 
Sunday, 11.0 a.m. to 12.30 p.. ., Divine Service from St. James’ 
Church, 

STOCKHOLM (Radiobolaget), 470 metres. 
day, 8.0 to 9.30 p.m., Concert and News. 
$ URG (Nya Varvet), 700 metres. 


Tuesday and Thurs- 


Wednesday, 7.0 to 
o p.m. 


DEN, 2,800 metres. Tuesday and Friday, 6.30 to 7.30 p.m., 


_ Sunday, 5.30 to 6.30 p.m., Concert and News. 


GERMANY 
BERLIN (Koenigswusterhausen), LP, 2,370 metres (Sunday), 
10.40 a.m. to 11.45 a.m., Orchestral Concert. 4,000 mietres, 
7.0 to 8.0 a.m., Music and Speech; 12.30 to 1.30 p.m., Music and 
Speech: 5.0 to 5.30 p.m., News. 
EBER E, 2,930 metres. Daily, 1.0 to 2.0 p.m., Address 
and Concert; 6.0 to 7.30 p.m., Address and Concert ; Thursday 
and Saturday, 7.20 p.m., Concert. 
(Vox Haus), 430 metres. 11.0 a.m., Stock Exchange ; 
I.55 p.m., Time Signals; 5.40 to 7.0 p.m., Concert: 7.0 to 8.0 p.m. 


(Sunday), Concert. 

BRESLAU 415 metres. 
HAMBURG, 392 metres. 
STUTTGART, 437 metres. 
KONIGSBERG, 460 metres. 

T AM MAIN, 467 metres. 

Gramophone Records. 

G (Mitteldeutsche Rundfunk A.G.), 452 metres. 
MUNCHEN (Die Deutsche Stunde in Bayern), 455 metres. 


. AUSTRIA. 
VIENNA (Radio-Hekaphon), 6oo metres. 


CZECHO SLOVAKIA 

PRAGUE, PRG, 1. Soo metres. 8.0 a. m., 12.0 a.m., and 4.0 p.m., 
Meteorological Bulletin and Jews: 4,500 metres, 10.0 a. in., 3.0 p.m., 
and 10.0 p.m., Concert. 

KBELY (near Prague), 1,150 metres. Weekdays, 7.15 p.m. and 
10.0 p.m., Sundays 11.0 a.m, to 12.0 noon, Concert апа News, 

BRUNN, 1,800 metres. 10.0 tu 11.0 a. in., Concert; 2.30 p.m., 
News, 


7.30 to 10.0 p.m., Tests, 


SWITZERLAND. 
GENEVA, 1.100 metres (Weekdays). At 3.15 and 8.0 p. m., 
Concert or Lecture. 
LAUSANNE, HB2, 550 metres. 


and Address. 


Daily, 9.15 p.m., Concert 


SPAIN. 
MADRID, PTT, оо to 700 metres. 6.0 to N.o p.m. Tests. 
MADRID (Radio Iberica), 392 metres. Daily (except Thursdays 
and Sundavs), 7.0 to g.o p.m. Thursdays and Sundays, 10.0 to 
12.0 p.m.. Concerts. 
MADRID, 1,400 metres. Irregular. 
CARTAGENA, EBX, 1.200 metres, 12.0 to 12.30 p.m., 5.0 to 


5.30 p.m., Lectures and Concerts. 


PORTUGAL. 
LISBON (Aero Lisboa), 370 to 100 metres, 


Fridays, 9.30 to 12.0 pau.. Irregular Tests. 


Я ITALY. 
ROME, ICD, 3.200 metres. Weekdavs, 12.0 alm. 1. 800 metres, 
4.0 pan. and 5,30. p.m., Tests, Gramophone Records. 


Wednesdays and 
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CORRESPONDENCE. 


Spark Interference. 


In view of the many complaints made from 
time to time on the subject of interference 
from spark stations, the following reply 
to a letter on the subject, addressed to the 
Postmaster-General recentlv by the Radio 
Association, 15 of general interest. 


General Post Office, 
London, E.C.1. 
July 8th, 1924. 


Sır —With further reference to your letter of the 
16th June, I am directed by the Postmaster-General 
to say that he is anxious to do everything he can 
to minimise interference with the broadcasting 
service, and in this connection he is making efforts 
to secure the discontinuance of the use of the 
450 metres wavelength for certain maritime 
services. 

The use of spark transmission on the 300 and 
600 metre waves for ship and shore services is 
permitted by the International Convention govern- 
ing the radiotelegraphic services, and, so long as a 
large number of ships—both British and foreign— 
are equipped only with spark apparatus, the 
maintenance of suitable spark stations on shore 
for the purpose of communicating with ships is 
imperative. The Postmaster General regrets that 
it would not be practicable at present to secure a 
general international change to continuous wave 
working. The cost involved would be considerable ; 
indeed, it has been estimated that for British ships 
alone such a change would involve a capital expendi- 
ture of about £2,500,000. 

At the same time, а large and increasing number 
of the more important liners are transmitting all 
their traffic by continuous wave to the Post Oftice 
station at Devizes and other similar stations on the 
Continent. The Devizes station is working on the 
2,400 and 2,100 metre waves, and its transmigsions 
should not therefore interfere with programmes 
transmitted on the band of waves allotted to 
broadcasting. 

While a large number of British and foreign 
ships using the main sea routes to and from the 
British Isles continue to use spark apparatus, 
there must necessarily be greut congestion of spark 
traffic on the chief routes, such as the English 
Channel, and it would, it 1s feared, be impracticable 
to insist that such traffic should not be sent during 
broadcasting hours. Such a curtailment of 
facilities would seriously impair the efticiency of 
the ship and shore services, and could not be carried 
out without international consent, which there 
would be no likelihood of obtaining. 

The Postmaster-General thinks it right to add 
that he has good reason for assuming that a large 
amount of interference with reception is due to the 
use of widely tuned receiving apparatus, and that 
a great improvement could be effected in this 
respect by the use of selective apparatus suitably 
adjusted. 


(Signed) F. J. Brown. 


The Transmitting Licence Regulations. 
To the Editor of THE WIRELESS WORLD AND 
Rapio REVIEW. 

SiR,—I was interested to see in the June 25th 
issue of The Wireless World and Radio Review that 
in an editorial you bring into notice the methods 
adopted in granting transmitting licences. As a 
keen experimental licence holder since pre-broad- 
easting days, I applied about 12 months ago for a 
transmitting licence, detailing experiments in a 
svstem of simultaneous transmission and reception 
which, in conjuriction with a friend, I proposed to 
conduct. I explained that the data which an 
artificial aerial could supply was already in our 
possession and asked for permission to use an open 
aerial for advanced experiments. I gave evidence 
that I was a qualified telegraphist, which could have 
been proved if necessary, and furnished particulars 
of experience in the use of wireless apparatus in 
the army. Permission to use anything but an 
artificial aerial was refused and the refusal was 
upheld on appeal. In the meantime the system 
on which we were working has been patented by a 
commercial concern who were evidently working 
on the same lines. So that's that! As a con- 
solation we are privileged to listen any Sunday to 
transmitters whose experiments appear to consist 
of continuous endeavours to ascertain whether 
their microphones are working, or whether they 
are louder on 400 metres than on 450 metres. 
This sort of thing is absurd and I think that any 
serious experimenter who has listened in to the 
babel on Sundays will agree that nine of every ten 
experimental transmitters are out for amusement 
rather than work. 

I would suggest that the G.P.O. provide а number 
of district inspectors to personally investigate each 
application for permission to transmit, and also 
to check the amount of serious experimental work 
done by holders of open aeria! transmitting licences. 
After all, the permission is given for serious experi- 
ments, and not for the purpose of jamming the 
ether with badly modulated reproductions of 
second-rate gramophone music. 

* BIRMINGHAM.” 


Crystal Detectors. 
To the Editor of THE WIRELESS WORLD AND 
RADIO REVIEW. 

Sin.— Will you kindly publish the following 
correction in my article On the Design of Crystal 
Detectors." Кд. 3 is а new detector of German 
design (not French as stated on p. 464). Further, 
this detector does not suffer from the fault of 
capacity. The French detector referred to here is 
& well-known make in which two massive brass 
fittings are separated by a space of about 2 milli- 
metres only. 

In reply to Mr. Wallace (p. 431) I am quite 
aware of the old use of oil in various detectors. 
One of the oldest coherers, in fact, consisted of a 
steel disc running in oil and touching a mercury 
surface. The improved detector I refer to uses a 
plastic or solid dielectric at the loose contact, thus 
preventing vibration as well as oxidation. 

Aberdeen. J. STRACHAN. 
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1. AU questions are answered through the post. 
is published. 2. Not more than four questions may be sent in at any one time. 


А selection of those of general interest 
3. Every 


question should be accompanied by a postal order for 1/-, or 3/6 for four questions, and by a 


coupon taken from the current issue. 


4. A free coupon appears in the first issue of each 


month, and if this is sent in together with coupons from the three previous issues, the 
reader is entitled to have one question answered free of charge. 


W. Z. T.“ (Merthyr Tydfil) finds that по 
difference in signal strength is obtained when 
the telephone condenser in his receiver is 
removed, and asks if this condenser is 
necessary. 

The use of a fixed condenser across the telephones 
is not a necessity, but often brings about an 
improvement in the quality of speech or music 
received. This condenser has the effect of correcting 
faults in the acoustic characteristic of the telephones. 
It therefore follows that the value of the telephone 
condenser should be found by trial, as its value 
will depend upon the particular type of telephones 
which you are using. The 0:001 uF condenser 
across the primary winding of the intervalve 
transformer is important. The purpose of this 
condenser is to by-pass the H.F. currents from the 
plate of the detector valve, and to prevent their 
passage through the transformer winding primary. 


F. R. R.“ (London, S.E.6) sends particulars of 
the formers of a variometer, and asks how 
many turns to put on each winding for wave- 
lengths between 250 and 600 metres when 
connected to a standard 100-ft. single wire 
aerial. 

The stator, which is 3j inches in diameter should 
be wound with 50 turns of No. 22 D.C.C., and the 
rotor, 2$ inches in diameter, with 60 turns of the 
same gauge of wire. To increase the efficiency on 
short wavelengths, a fixed condenser of about 
0:0003 uF capacity should be connected in series with 
the aerial. A switch should be provided to short 
circuit this condenser on the longer wavelengths. 


FH. T. C.“ (Swindon) asks how а two-valve 
receiver (H.F. and detector, tuned by means of 
Cylindrical coils) may be modified for the 


reception of wavelengths in the neighbourhood 
of 1,600 metres. 

The wavelength range may be increased by 
connecting plug-in coils in series with the existing 
cylindrical coils, as indicated in the diagram in 
Fig. l. The coil А in series with the A. T. I. may be 
an Igranic No. 150 coil, and a No. 400 coil may be 
connected in the anode circuit, at the point B in 
the diagram. Reaction effects could be obtained 
by coupling together coils А and B. 


HT + 


= LT + 


Fig. 1. 


“ R.T.C." (Swindon). 
addition of load coils to a two-valve receiver. 


Circuit. showing the 


" H.K." (London, N.W.3) asks for a diagram 
of a four-valve receiver with three stages of 
H.F. amplification employing the resistance 
capacity method of coupling. The receiver is 
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required for the reception of the B.B.C. 
stations, and must have a high degree of 
selectivity. 

The only B.B.C. station which you would be able to 
receive satisfactorily with а resistance capacity 
coupled H.F. amplifier would be the high power 
broadcasting station on 1,600 metres. The resist- 
ance capacity method of H.F. coupling is not 
suitable for reception on wavelengths below 1,000 
metres. This method of coupling is aperiodic in its 
action, and the selectivity of the instrument would 
not be very high. You would be able to receive on 
short wavelengths if semi-aperiodic anode coils were 
substituted for the anode resistances, and the 
necessary selectivity could be obtained by the use 
of а loose-coupled tuner. 


Fig.2. “ K.D.C.” (London, S.W.16). 


K. D. C. (London, S.W.16) asks for a diagram 
of a unit receiver consisting of four panels 
(tuner, H.F., detector and note magnifier). 

A wiring diagram of the panels is given in Fig. 2. 
In the tuner a reaction coil is coupled directly to 
the A.T.L, no secondary circuit being used. A 
series-parallel switch is provided for use in connec- 
tion with the 00005 uF tuning condenser. Trans- 
former coupling has been used in the H.F. panel, 
since with this method there is no diffieulty in 
duplieating the wiring should it be necessary to 
add а further stage of H.F. amplification at a 
future date. When tuned anode coupling is used 
it becomes necessary to provide two types of panel, 
one for use immediately preceding the detector 
valve, and the other type for the remaining panels. 
The H.F. transformers may be of the four-pin 
plug-in type, or the semi-aperiodic type marketed 
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by several well-known manufacturers. The latter 
transformers are convenient where it is desired to 
cover a wide band of wavelengths, and it is often 
an advantage to use one of these transformers in 
conjunction with a stage of tuned H.F. amplification, 
as it will be found that the aperiodic transformer 
will tend to give the H.F. portions of the circuit 
stability. The connections for the reaction coil 
when passing through the H.F. panel are crossed 
over. By these means the reaction coil is auto- 


matically reversed in direction when an H.F. 
panel is added to or removed from the circuit. 
In the detector unit the 2 megohm grid leak is 
shown connected in parallel with the grid condenser, 
as it is possible to purchase units of this type from 
several manufacturers. 


It is often advantageous 


NEM: m 


А three-valve receiver built on the unit system. 


to connect the grid leak between the grid and 
+L.T., but in general the difference between the 
results obtained by the two methods is not very 
great. If the use of a telephone condenser is found 
to be desirable, this may be connected across the 
telephone terminals outside the set. 


ar ЖЫН" 5 asks if an old ignition 
coil might be used as a low frequency choke 
coil in a filter feed circuit for use with high 
resistance telephones. 

Provided that the insulation resistance of the 
secondary winding of the coil is in good condition, 
the ignition coil will make an excellent telephone 
choke. It will not be necessary to provide a closed 
core for the choke coil as it is often found an advan- 
tage from the point of view of freedom from dis- 
tortion to use an open core. 
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New Editions of — 


THERMIONIC 
TUBES 


RADIO TELEGRAPHY 
AND TELEPHONY 


by 


J. Scott - Taggart, F.Inst.P., 
A.M.I.E.E. 


470 pages 388 Diagrams 


Price 15/- nett 


(Postage gd.) 


This revised and enlarged edition of 
Mr. Scott-Taggart's work is the best 
and most complete book which this 
well-known author .has given the 
public, and deals thoroughly with the 
valve in all its working phases. We 
recommend this volume to the 
experimenter who, we are sure, will 
find it їп every way satisfactory. 


CHAPTER HEADINGS. 


Two-Electrode Valves and the Theory 
of the Thermionic Currents — The 
Three-Electrode Vacuum Tube The 
"Vacuum Tube as а Detector-- The 
Vacuum Tube as an Amplitier— 
Retroactive or Regenerative Amplifi- 
cation— Multi-Stage High-Frequency 
Amplifiers — Multi-Stage Low-Fre- 
quency Amplifiers—Combined High 
and Low FrequencyAmplifiers—Multi- 
Stage Retroactive Receiving Circuits 
—The Reception of Continuous Waves 
Transmission of Continuous Waves 
with Vacuum Tubes—-Vacuum Tube 
Oscillators, Wavemeters, Capacity 
Meters, aud other Measuring Instru- 
ments—The Vacuum Tube in Wireless 
Telephony—The Be терис теа 
laneous Vacuum Tube Devices— 
Recent Developments—New Inven- 
tion for Selective Reception. 


AU Wireless Press books are written to a standard and to meet a definite need. 


THE CALCULATION 

& MEASUREMENT 

of INDUCTANCE & 
CAPACITY 


by 


.W, H. Nottage, B.Sc., 
F.Inst.P., A. M. I. E. E. 


224 pages 80 Figures 


Price 7/6 nett 


(Postage 9d.) 


The object of this book is to bring 
together, in a convenient form, the 
more generally useful formule and 
methods of measurement for 
inductance and capacity. This new 
edition contains twice the number of 
pages which appeared iri the earlier 
edition, and in view of the consider- 
able development їп recent years in 
the design of instruments intended 
for these measurements, the author 
has included the latest descriptions, 
many of which have not yet appeared 
in the various textbooks dealing with 
the subject, 


CHAPTER HEADINGS. 


The Calculation of Inductance— 
The Calculation of Capacity—The 
Measurement of Inductance — The 
Measurement of Capacity — High 
FrequencyMeasurements—4A ppliances 
for use in Measuring Inductance and 
Capacity Formule of Inductance 
and Capacity--Derivation of Bridge 
Circuit Equations—Thirty-five Tables 
for: Calculating Inductance and 
Capacity of Various Types of Coils, 


9 Aerials, Condensers, etc., etc. 


Important Books 


THERMIONIC 
VALVE 


and its Development in 
RADIO TELEGRAPHY 
AND TELEPHONY. 


by 
J. A. Fleming, M.A., D.Sc., 


R. S. 


438 pages 280 Diagrams 


Price 15/- nett 


(Postage 9d.) 


Professor Fleming needs no introduc- 
tion. His reputation is world-wide, 
and this new edition of his work 
brings the first edition right up to 
date. A tremendous amount of new 
information has been incorporated, 
which makes it a much more bulky 
volume and decidedly more exhaustive 
than previously. Everyone taking a 
serious interest in wireless would be 
well advised to include this in his 
library, as it is difficult to over- 
estimate its value and importance to 
keen experimenters. 


CHAPTER HEADINGS. 


SCIENTIFIC PRINCIPLES, Types 
of Electric Waves, Origin of Electrons 
Emitted from Hot Metals — THE 
FLEMING RECTIFYING VALVE, 
Various Types, Modes of Use and 
Application—THREE AND FOUR 
ELECTRODE VALVES, Their 
Evolution, Mode of Operation and 
Use—THE THEORY OF THE 
THREE-ELECTRODE VALVE — 
THERMIONIC VALVE CONSTRUC- 
TION : The Problem of Valve Manu- 
facture and Details of Construction 
THE THERMIONIC VALVE AS A 
GENERATOR OF OSCILLATIONS 
—THERMIONIC VALVES AS 
AMPLIFIERS AND DETECTORS 
-~THERMIONIC VALVE TESTING 
—FLEMING REPEATERS AND 
RELAYS, Its Problems and Require- 
ments — THERMIONIC VALVE 
PLANT, Advantages of Continuous 


9 Wave as against Spark Systems. 


Our catalogue 
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To maintain steady and clear amplification over a wide range of frequency is a qr 
that can best be solved by a firm with years of research experience behind it. best 
test of a transformer is— Will it do its job better than any other on the market 
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of real transformer value. The surest test is your own experienc 
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RADIO TOPICS 


i THE 
WAVELENGTH REVOLUTION 


ESS than a year has passed since such 

a stir was created by the extraordin- 

ary successes of amateurs in bridging 

the Atlantic with small power trans- 
mitters on wavelengths of the order of 1oo 
metres. As is well known, prior to those 
eventful days, wavelengths of that order 
were regarded as unsuitable for commercial 
purposes, because it was thought that the 
range of a station increased proportionately 
to the wavelength, or perhaps it would be 
more correct to say that it was considered 
that the absorption which took place over 
long ranges on short wavelengths made these 
wavelengths unsuitable for application to 
commercial purposes. What has taken place 
during the past year may rightly be des- 
cribed as a revolution in wavelengths because 
almost every enterprise of importance which 
is concerned with long distance transmission 
has turned its attention to short wave 
transmissions. 

We know that Senatore Marconi has been 
conducting exhaustive research work in this 
direction over a considerable period and as 
instances of other transmissions being con- 
ducted in an experimental way, one may refer 
to the Eiffel Tower tests on wavelengths of 
II5, 75, 50 and 25 metres, the British 
Admiralty transmissions on various short 
wavelengths which have been going on for 
some months past, the broadcasting trans- 
missions by КОКА, WGY and other 
American stations on wavelengths of the 
order of rr5 metres, and now we have 
Koenigswusterhausen, whilst stil more re- 
cently we learn that transmissions of a 
similar character are emanating from the 
French station at St. Assise. 

Probably there are other concerns which 


are no less active than those we havé men- 
tioned specifically above. 

With so much concentration and research 
work being carried on in a field which has 
hitherto been practically neglected, it is 
impossible to foreshadow how great may be 
the developments and the possibilities in the 
direction of efficient long distance communi- 
cation by wireless. Even if the only gain 
in adopting short wavelengths for trans- 
mission, were the increased efficiency, the 
possibilities would be remarkable, but we 
find that in this direction also lies a solution 
to the problem of congestion of wavelengths 
and interference between one station and 
another, which is so serious on some of the 
longer wavelengths. 

On this page in our issue of last week we 
reminded our readers of the enormous 
advantage gained by employing short wave- 
lengths where a large number of transmitters 
were required to work, because when we 
convert wavelength into kilocycles we can 
then appreciate how much wider a band is 
available than on the longer wavelengths 
which are now commonly used for long 
distance transmission. 


ARTIFICIAL AERIALS AND 
CALL SIGNS. 


is reported that the Post Office is likely 
IE issue a distinctive call sign to those 
experimental stations which are authorised 
to conduct experiments with transmitting 
apparatus on an artificial aerial only. As 
a consequence the whole question of the 
allotment of call signs for artificial aerial 
experiments has been brought up again. 

It would be interesting to know the reason 
why such stations, which under the terms 
of their licences are not permitted to com- 
municate with any outside station, are 
allotted any distinctive call sign at all, unless 
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it is that the Post Office anticipates that the 
licensee is likely to disregard the conditions 
and communicate with distant stations, and 
that for this reason it 1s desirable that these 
transmissions should be easily identified. 
Holders of full transmitting permits do 
not wish to assist those licensed to use 
artificial aerials to infringe the regulations 
by co-operating with them in any com- 
munication tests in which they may 
indulge, and at the present time, with 
no official list available, there is no means 


of knowing whether the calling station is 


authorised to carry out transmission tests. 
Several instance have occurred where holders 
of non-radiating licences have put their 
‘signals on to the ether, but the distinctive 
call sign will make the offence so blatant 
that it is doubtful if this sort of thing will 
continue. 

Again, of course, this question raises the 
point which is contested by many as to 
whether the Post Office is in order in de- 
manding that for non-radiating transmitting 
experiments a special transmitting permit is 
necessary at all. 

We believe that the Council of the Radio 
Society is fully alive to these disputable 
points and therefore we may look for some 
definite decision in the near future. 


THE 1,600-METRE STATION. 


LTHOUGH the 1,600-metre station 
A of the B.B.C. is now working regularly, 

it must not be overlooked that it is 
still an experimental station and the Post 
Office authority has yet to be obtained before 
it can be included as a permanent station of 
the B.B.C. organisation. 

The permit under which the B.B.C. 
operates the station experimentally at 
present is only of a temporary nature and 
the station has got to justify its existence 
before it will be sanctioned as a permanency. 

The daily press has had a good deal to 
say regarding the station and yet no very 
definite expression. of opinion as to the 
merits of the scheme has been put forward. 

The amateur and general listener in 
particular has so far refrained from expressing 
any views and it would be extremely inter- 
esting to hear from readers of The Wireless 
World and Radio Review their opinions either 
in favour of the establishment of the station 
as a permanency or against it. 
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If every reader would note his views on a 
post-card and forward it to the Editor, the 
information so obtained would be of con- 
siderable interest and if sufficient postcards 
are received, a summary of the views ex- 
pressed would be published. 


THE NEED FOR CLOSER 
CO-OPERATION AMONGST 
AMATEURS. 


HE outstanding impression given at 
| the first meeting of the General 
Committee . of Affiliated ‘Societies, 
which was held in London on Saturday, 
July 26th, was the need for closer co-operation 
amongst societies and individual amateurs 
in order to stimulate a more democratic 
spirit, especially between the parent Society 
and affiliated societies and groups. 

The aim should be to establish a wireless 
fraternity in this country, certainly not less 
enthusiastic than the American organisation, 
the American Radio Relay League. 

Anything which can possibly be done to 
stimulate enthusiasm and united effort should 
be encouraged to the utmost both by 
Societies and individuals. 

The General Committee of Afhliated 
Societies would, we feel sure, welcome 


communications from any amateurs who 


may have suggestions to make as to how a 
national amateur spirit can be fostered. 


FREE VALVES FOR IDEAS. 


T nearly always happens that a visit to 
I: fellow amateur's station discloses some 

original ideas incorporated in the detail 
of the apparatus, but the owner of the 
station possibly never realises that such ideas 
are of very great interest to others. 

In order to encourage readers to look 
round their stations and see what novel 
ideas of interest to others they have intro- 
duced, we are arranging to include a page of 
ideas and devices of this kind and for every 
suggestion accepted for publication under 
this section a receiving valve will be for- 
warded to the reader. We ask all readers 
therefore to look round their stations and 
see how many new valves their ideas may 
represent. 

THE EDITOR. 
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THE HIGH POWER STATION. 
A DESCRIPTION OF THE EQUIPMENT AT 5XX. 


The 1,600 metre station has been set up by the British Broadcasting 

Company in order to permit of crystal reception over an extensive area, 

to allow of relaying between existing stations by means of wireless instead 

of Post Office lines and thus avoid a good deal of distortion, and also to 

provide listeners in coastal areas where ship jamming is experienced, with 

a broadcast transmission free from interference. The working of the station 
was described in the previous issue. 


ROADCASTING has certainly relay stations of the British Broad- 

brought about rapid developments casting Company were rapidly developed, 

in the design of telephony and for most of the stations a standard 

transmitting apparatus employing type of transmitter has been drawn up 
moderate power. The transmitting equip- which has functioned efficiently without 
ments installed at the main and modification. 


"LIOS" 


Fig. 1. Water-cooled modulator and oscillator valves. The closed circuit condenser is seen suspended from 
beams in the background. 
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The idea of setting up a central broad- 
casting station of such high power that 
crystal reception can be obtained at almost 
any part of the country presented many new 
problems, and one stage in the advancement 
has been the adoption for the first time in this 
country of high power water-cooled valves 
for telephony transmission. The provisional 
design for a high-power telephony transmit- 
ting station is now complete. 

The aerial system at 5 XX, which is 
situated at the Marconi Works, Chelmsford, 
makes use of the two 450 ft. steel masts 
which have been in use there for some time 
for experimental work. А single cage aerial 


B UEM e m ur 


— 


ARTD E 
UT E eu с" фї 4 MIS 1 Бр 
€ Pr - vC 
=) е — ern. TE bow ede: 
S A 5 M n. E x 
EH ä 
4 | a 
Ё тее)" 


AUGUST 6, 1924 


tension supply was obtained from a large 
direct current generator, whilst the “ studio” 
from which Dame Nellie Melba sang con- 
sisted of nothing more than a table near the 
machines with a small hand microphone. 

Power at high voltage is now obtained 
by stepping up alternating current. and 
rectifying with a bank of valves. 

In Fig. 2 can be seen on the extreme 
left the oil immersed step-up transformers. 
with output fed to the rectifying valves. 
The four large valves in the centre of 


the picture are in the master oscillator 
circuit and operate at a potential of 9,000 
The air-spaced plates immediately 


volts. 


І | ре 
Fig. 2. The Н.Т. supply at 9,000 volts is derived from the bank of rectifier valves, which are fed by th 


step-up transformers seen behind the wooden barrier. 


is employed of “ L.” formation, having a 
natural wavelength of between 1,300 and 
I,400 metres. 

Referring to the accompanying illustra- 
tions, a good idea of the construction of the 
installation can be obtained for most of the 
component instruments can be readily identi- 
fied. It will be noticed that the entire station 
is housed in one workshop, and it was in 
this room that the first broadcast installation 
was set up in 1921, even before the days 
of 2 MT at Writtle. At that time the high 


The master oscillator equipment is in the foreground. 


behind the valves form the condensers for 
the oscillatory circuit, whilst the tuning 
inductance is on the immediate right of the 
valves. The main oscillator valves can be 
seen on the right-hand side in Figs. 1 and 3, 
and it will be noticed that they are fitted 
with metal jackets for the purpose of water 
cooling. 

The valves pass a total current of 1,700 
miliamperes at a potential of 9,000 volts, 
representing a power of 15:3 kW. and an 
aerial current as high as 40 amperes is 
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obtained. In Fig. 3 can be seen the 
modulation choke which is situated to the 
left of the panel which carries the oscillator 
valves, and to the left of the choke can be 
seen the frame carrying the four modulator 
valves. These can be better seen in Fig. т. 
It will be noticed that these valves are also 
of the water-cooled type. They handle a 
current of 1,650 milliamperes and also 
operate at a potential of 9,000 volts. The 
resistances which are connected in their anode 
leads can be seen supported along the front 
of the rack. 
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water-cooled valves. The master oscillator 
high tension supply is derived from a full 
wave rectifier, the two valves of which are 
immediately below the oscillator valves in . 
the foreground in Fig: 2. Modulation is 
carried out by the well-known choke control 
arrangement, the high tension supply being 
fed through a highly inductive winding on an 
iron core and distributed between modulator 
and oscillation amplifier valves. 

The aerial is loosely coupled to a closed 
oscillatory circuit and a very interesting form 
of high tension condenser with air dielectric 


Fig. 3. The master oscillator with its oscillator and rectifier valves, inductances and air plate condensers 


can be seen on the left. 


Referring again to Fig. 2, a battery of dry 
cells can be seen immediately in front of the 
rectifying valves. This battery has a poten- 
tial of 1,150 volts and is connected in the 
grid circuit of the modulator valves, to pro- 
duce the necessary negative bias. 

The circuit is similar to that employed 
at 2LO. A master oscillator, or as it is 
sometimes called,a drive circuit, consisting of 
two valves connected in parallel, 15 used 
to set up oscillations of the required wave- 
length which are amplifed by the two 


The modwulator choke is between the racks carrying the high power valves. 


is shown in Fig. 1, in which a number of large 
metal plates are suspended by means of 
insulators from a rack. 

The layout of the equipment is still in an 
experimental stage, though it is probable that 
the design of the hizh power station which is 
to be built will be based upon the arrange- 
ment here described, which has been 
developed by the research staff of Marconi's 
Wireless Telegraph Company, in co-operation 
with the engineers of the British Broadcasting 
Company. 
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Tapped inductance of efficient design. The method of making the contacts is unique and a minimum of 
capacity is created between them. i 


COIL DESIGN FOR CRYSTAL RECEPTION 


The construction of tuning inductance units for efficient crystal reception 

having been described, the method of drilling a tapped unit is here dealt 

with. These units should prove of general utility to the experimenter, to 
whom the novel design will make a special appeal. 


Ву F. M. CoLEBROOK, B.Sc. 


(Concluded from page 505, July 30th, 1924. 


F it is desired to tune by inductance 
only, one of the coils must be fitted 
with some arrangement by means of 
which the aerial can be tapped to any 
one of the ten turns. This could, of 
course, be done by means of some form 
of light wandering clip, but a simpler 
method from the point of view of 
manipulation is to mount on the top side 


plate of the coil some form of switch. 
The details of any such switch are of im- 
portance, since a wrong design may add 
considerably to the self capacity of the coil. 
The type of construction adopted by the 
writer is exceedingly simple and reduces to 
a minimum the extra self-capacity added by 
the switch gear. 

The side plate of the coil (in 3 in. ebonite) 
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must first be marked out and 
drilled as shown in Fig. 5. In 
addition the parts illustrated in 
Fig. 6 will be required. The 
switch knob is shaped from a 
piece of ё in. ebonite sheet, and the 
switch lever is made from hard 
rolled brass or bronze strip of 
about 26 or 28 S.W.G. The 
spindle may consist of a 2 B.A. 
screw with head recessed into 
the knob and with nuts on the 
face and underside of the panel 
so that the switch revolves on the 
stationary screw. Instead of con- 
tact studs, which are unneces- 
sarily large, small staples of 
No. 16 copper wire are used. 
These must be bent so that 
the distance between the legs is 
exactly equal to that between 
corresponding holes of the double 
ring of holes shown in Fig. 5. 
. They are fixed as shown in Fig. 7. 

On to the ends of the staples 
nearest the terminal block end of 


the side plate are soldered short Fig. 5. Drilling of, ebonite end plates for switch contacts. Size of 
straight lengths of No. 22 copper holes : A, 7/32" ; zo 16” and countersunk on topside for 3 В.А. 


wire. the ends being left projecting 8creiws ; D, 5/82”; Е, 1/8" and countersunk on topside for 6 В.А. 
: : : screws. 
over the topedge of the side plate. 
ge^ 187 one to each turn, the end wires going to the 
э extreme ends of the winding. The com; 


plete unit is as shown in Fig. 8. 

For pure inductance tuning, only about 
three or four units will be required. The 
aerial is, of course, connected to the back 
contact of the switch, the other connections 
being as usual. 


Ew à von | 


ORILLEO TO SUIT 


udi nara 1007 


COPPER OR 
BRASS PLATE 


Fig. 6. Details of switch arm and contact piece. l n и На 


The coil frame can now be assembled 
and the coil wound in exactly the same way 
as before, except that, as each turn is put 
on, one of the contact wires from the switch 
is pulled forward so as to lie under its There is very little to choose between the 
respective turn, as shown in Fig. 7. When all results obtained when tuning by variable 
the turns have been put on these projecting condenser or tapped inductance. The tapped 
contact, wires are cut short and soldered, inductance method is the simpler, and 


Fig. 7. Contacts and tapping connections. 
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Fig. 8. Front and side views of the tapped unit. 


perhaps slightly more efficient. The 


first 


is more convenient, however, and is more 
adaptable to varying conditions. It is 
also the better circuit for use with an 
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exceptionally high resistance detector since 
it can provide, if required, a very much 
greater signal electromotive force for the 
operation of the detector. 
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Ihe assembly of tuning coils in progress at the works of the Igranic Electric Co, Lid. 
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PRODUCTS OF THE MANUFACTURERS. 


Neon Tube Tester. 
When a neon gas-filled 
condenser joined across it is connected up 
to a suitable high voltage such as the supply 
mains, through a high resistance possibly 


Neon tube panel for resistance, capacity and 
insulation measurements. 


of the order of half a megohm, it will be 
found that intermitting flashing on the 
electrodes of the lamp will be set up. This 
is due to the fact that a certain initial 
voltage. 15 required before the lamp will 
glow and the high resistance in the supplv 
circuit causes the voltage of the condenser to 
build up slowly, whilst, as soon as the flash 
occurs in the lamp, its resistance drops and 
the condenser becomes almost completely 
discharged. 

The time taken between one flash on the 
lamp and the next is dependent upon the 
capacity of the condenser and the value of 
the resistance, and thus a neon tube can be 
used for making both comparative resistance 
and capacity tests, and one special applica- 
tion is the measuring of the value of re- 
sistances such as are used for grid leaks. 
As it will operate through very high re- 
sistances it can also be used for testing 
insulation. 

Messrs. W. J. Henderson & Co., 351 Fulham 

Road, London, 5.1 T0. 


lamp with a 


Interchangeable H.F. Transformers. 
High frequency transformer construction 
presents many difficulties, not.least of which 
is the importance of uniform capacity 
coupling between the primary and secondary 


windings on any pair of transformers 
intended to cover corresponding wavclength 
ranges. 

In the transformer shown it will be 


noticed that primary and secondary are 
wound in alternate grooves on an ebonite 
former which makes the primary to secondary 
capacity constant, and at the same time 
ensures perfect insulation and produces 
tight inductive coupling with a minimum 
of capacity coupling. 

A point in favour of the use of a trans- 
former as compared with the tuned anode 
arrangement is that rectification may be 
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Int rchanqeobli ty pe of H.F. transform r. T: 
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COMCAST, 


obtained by the use of a special detector 

valve such as a O or OX, instead of employ- 

ing the leaky condenser method of rectifica- 

tion with a general purpose valve. 

Messrs. Leslie McMichael, Ltd., Hastinss 
House, Norfolk Sircet, Strand, W.C. 
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HEN receiving broadcasting by 

means of a crystal set one is 

never quite free from the doubt 

as to whether the adjustment of 
the crystal is the best obtainable. With 
the receiver here described, on the other 
hand, one has the satisfaction of knowing 
that so long as the valve is switched on 
nothing can be done to improve signal 
strength and instead of making adjustments 
every few minutes the programme may be 
enjoyed in peace of mind. 

No reaction is employed, so that the range 
of the set 1s only slightly greater than that of 
a crystal receiver, but the adjustment of the 
set can be left to апу member of the house- 
hold as it is impossible to cause interference 
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DESIGN 
FOR A 
SINGLE- 
VALVE 
RECEIVER 


The receiver described 
below does not employ 
reaction and its tuning 
may therefore be car- 
ried out without fear 
of causing interference. 
It is silent in operation 
and will give months of 
service between each 
charge of the batteries. 


The aim in the design 
has been to produce an 
instrument possessing 
easy operation. A 
valve is therefore used 
as a detector and tun- 
ing is carried out essen- 
tially on a single dial. 
The wavelength range 
includes reception of 
5ХХ. 


DEVEREUX, B.Sc. 


with other receivers by oscillation. The 
selectivity of this receiver is higher than 
that of a crystal receiver and it is, therefore, 
easier to tune out the local station when 
listening to the high-powered station at 
Chelmsford. 


COMPONENTS. 

The receiver is tuned by means of a Sterling 
variometer, which gives a wavelength range 
of 250 to 2,750 metres in three stages 
when used in conjunction with a 0:0005uF. 
fixed condenser and the Sterling barrel type 
switch. This switch has three positions, in 
the first of which the two variometer wind- 
ings are connected in parallel and the fixed 
condenser is connected in series with the 
aerial. In the second position the condenser 
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is disconnected and the windings are con- 
nected in series, while in the third position 
the condenser is in parallel with the windings 
which are still connected in series. 

А 0:06 type valve is used and is supplied 
with filament current from two  Exide 
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out the discharge. A fixed filament resist- 
ance can, therefore, be used instead of the 
variable resistance necessary in the case of 
dry batteries and the adjustment of the 
instrument is simplified. The maintenance 
costs are much lower when these cells are 


DTG One has 


to be careful in 


cells. used as it is possible to listen for 290 hours 


Fig.l. The receiver unit showing arrangement of components. The parts indicated by numbers are as 
follows :, base; 2, ebonite front panel; 3, back panel; 4 and 5, rods screwed 4 B. A.; 6, battery clamp; 
7, battery Stop; 8, valve; 9, filament resistance; 10, telephone condenser 0-002 uF ; 11, grid condenser and 
leak ; 12, filament switch; 13, variometer dial; 14, rotary switch; 15, fixed aerial condenser, 0-0005 uF ; 
16, aerial terminal ; 17, earth terminal ; 18 and 19, telephone terminals ; 20, H.T. battery. Most of the leading 
dimensions are given. The spindle of the variometer passes through the point of intersection of the diagonals 
of the front panel. The centres of the rotary switch 14, and filament switch 12, are 14 ins. from the top and 
bottom of the panel respectively. 


handling these cells on account of the acid, 
but they have been chosen because the 
voltage remains practically constant through- 


on one charge, which should cost not more 
than a shilling. If the set is used for about 
four hours each day the batteries will not 
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need attention for a period of two months. ASSEMBLY. 


_Aulist of the components actually used is The components, with the exception of the 
р hae E DTG cells, are all mounted in one unit, 
rling variometer, type 574. : М > 
Sterling rotary switch, type R 2838; which may be removed from the container 
Lissen two-way switch. after the removal of two screws at the back. 
Fixed mica condenser, 0-0005 uF (Dubilier). The basis of the unit, which is illustrated in 
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Fig. 2. The unit as seen from side opposite to that in Fig. 1. In addition to the components visible in the 
previous figure, the Н.Т. condenser.at the side of the battery and the rotary switch on the front panel are clearly 
shown. 


Fixed mica condenser, 0:00034,F. with 2 megohm Fig. I, 1s formed by the base (1), the ebonite 


grid leak attached. front panel (2) and the wooden back panel 
Fixed mica condenser, 0-0024,F. (connected (3. The front and back panels are the same 
across telephones). di d kaa her B BA 
Т.С.С. Mansbridge ty pe condenser, 1 uF. size and are he together DY two 4 Б.А. 
Valveholder. rods (4) and (5), eaeh тоў} ins. in length. 
Fixed resistance, 20 ohms (Burndept No. 729). Full use is made of these rods, for they not 

Holder for resistance (Burndept No. 718) . PERLE : 
H.T. battery (Siemens 36 volt, No. 827). onl} cds rigidity to the vertical panels but 
also serve to hold the unit in position in the 


Two Exide DTG type cells. 


Terminals, wire, etc. containing Case. TO clamp the H.T. battery 
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in position and to conduct the filament 
current from the exterior to the interior of 
the set. The insulation of the wood at the 
back of the panel is perfectly satisfactory for 
the comparatively low filament voltage. 
The wooden cleat (6) clamps the H.T. 
battery (20) to the back panel and the 
bottom of the battery is prevented from 
moving by the wooden stop (7). The valve 
and valveholder (8) and the fixed filament 
resistance (9) are mounted vertically on the 
base immediately in front of the H.T. 
battery. The telephone condenser (ro) and 
the grid condenser and leak (11) are screwed 


TOP PLATE 


VARIOMETER 
BASE PLATE 


Fig. 3. Wiring Diagram. 
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when the battery is approaching the end of 
its useful life. In passing it may be men- 
tioned that there is absolutely no trace of 
апу hissing noise when the valve is switched 
on ; if reaction were used there would almost 
certainlv be a certain amount of extraneous 
noise. 


WiRING. 

It 15 rather difficult to show the wiring 
clearly on an actual plan and elevation of 
the instrument and a diagrammatic wiring 
scheme has been prepared in Fig. 3. The 
wiring of the variometer and rotary switch 


The base plate of the variometer is the plate nearest to the dial. The figures at 


the side of the rotary switch indicate the positions of the screws on the revolving drum; thus, in position 1, — 

giving the lowest range of wavelengths, all the pairs of contacts on the left of the switch are pressed together. 

In the second position, the top left hand and bottom right hand contacts are closed, while in the third position 
all the right hand contacts are closed. 


to opposite sides of the base underneath the 
variometer. The ebonite front panel carries 
the filament current switch (12), the vario- 
meter (13), the three-wav wavelength range 
switch (14), the fixed aerial tuning con- 
denser (15), the aerial and earth terminals 
(16) and (17) respectively, and the telephone 
terminals (18) and (19). The H.T. condenser 
is not visible in this drawing but may be 
seen at the side of the H.T. battery in the 
photograph in Fig. 2, which also gives a 
better view of the three-way barrel switch on 
the front panel. The H.T. condenser is 
ncluded in order to ensure silent operation 


2 
* 


will be found the most difficult part of this 
operation. There is not much space between 
the top of the variometer and the under side 
of the switch and the writer found it best to 
cut down the length of the inside soldering 
tags on the switch and to wire up as much 
of the switch as possible before assembling 
the panel. Contrary to the usual practice, 
the minus side of the H.T. battery has been 
connected to + L.T. This was done in 
order to shorten the wiring. If the screwed 
rod (5) is made the positive L.T. lead the 
wire to the earth terminal (17) is considerably 
shortened. The positive side of the L.T. 
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battery is connected to earth in order to 
obtain a slight positive grid bias; the 0-06 
tvpe valve rectifies better under these 
conditions. In order that the positive bias 
may not be excessive, the filament resistance 
is connected in the negative L.T. lead. 


5% - 


WOOD THICKNESSES — 
CASE Уң THICK BATTERY COMPARTMENT 
Ya THICK 


Fiq 4. Dimensions of the containing case. 
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container is painted inside with anti-sulphuric 
paint in case the batteries should come back 
from charge with acid on the bottom or 
outside of the glass cells. 

The dimensioned drawing of the box in 
Fig. 4 does not show the two 4 B.A. clearance 


Two holes are drilled in the back through which the ends of the 


screwed rods 4 and 5 pass. 


Tur CONTAINER. 

This was made from $£-in. and }-in. oak 
and finished with several coatings of shellac 
varnish. Хо elaborate jointing has been 
attempted, the various pieces of wood. being 
simply screwed together with 3-in. No. 
countersunk brass wood screws. The strength 
of the joints will be much greater if the 
edges of the wood are given a coating of glue 
before being screwed together. The battery 


holes at the back through which the ends of 
the rods (4) and (5) pass to hold the unit in 
position. There should be по difficulty, 
however, in marking their position when the 
unit is made and ready for insertion in the 
case. 

Having connected the terminals of the L.T. 
battery to the ends of the projecting rods at the 
back, the receiver will be ready for use after 
connecting up the aerial, earth and telephones. 
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IDEAS IN PRACTICE. 


Doing Away with the Leading-in Wire, 


The difficulty so often encountered of 
bringing in the connection to the aerial can 
be overcome by constructing the aerial 
tuning inductance on a frame out-of-doors 
and inductively coupling the closed circuit 
to it. 

The aerial tuning inductance should be 
of large size in order to produce a distributed 
field, so that moderately tight coupling can 
be obtained at relatively great distances. 
The receiving set must make use of the con- 
nections normally adopted for frame aerial 
reception, and the frame will need to lie 
parallel to the turns of the aerial inductance, 
which are attached to the outer face of the 
wall. А simple method of fixing is shown, 
and the turns of wire may consist of electric 
light cable with heavv insulation made to 
withstand the action of the weather. 

One great advantage of this arrangement 
is that a complete cabinet enclosed set 
containing the necessary batteries may be 
operated almost anywhere in an adjoining 
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Out-of-doors frame inductance for coupling up to 
receiving set. 


room without trailing aerial or earth wires, 
whilst the range of reception will be much 
greater than that obtained by employing 
a frame aerial without this external aerial 
collector circuit. 


е 
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A simple microphone amplifier. 4, ear-cap ; В, 
4 В.А. screw: С, brass plate; D, copper plate 
soldered to acrew-head ; E, felt ring. 


Making a Microphone Relay. 


For the purpose of amplifying weak 
telephony signals, amateurs sometimes make 
use of a telephone receiver to the diaphragm 
of which is attached a microphone button. 

Although this arrangement does not pro- 
duce even amplification of sounds of various 
intensities and does in consequence produce 
distortion, it may function tolerably well 
provided that a. good signal strength is 
provided by the telephone receiver. 

An easy method of building a microphone 
relay of this sort consists of removing the 
enamel from the centre of the diaphragm 
and pasting to it a smal! felt ring which 
will hold a quantity of carbon granules 
at its centre. Brought up against this felt 
ring is the metal or carbon plate and the 
apparatus is joined up in circuit as shown in 
the accompanying diagram. 
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MARCONI SHORT-WAVE TESTS 


RECORDS OF SIGNAL INTENSITY IN AMERICA 


N view of the widespread interest at 

the present time in long distance trans- 

missions on short wavelengths the ac- 

companying photographs of records 
taken in America on the Poldhu transmis- 
sions are of special valuc. 

Short wave experimental communication, 
it will be remembered, has been conducted 
during the past few months between Poldhu 
and Senatore Marconi's yacht, '' Elettra.” 
The results of these experiments were des- 
cribed by Senatore Marconi recently before 
the Royal Society of Arts and a report 
appeared on page 441 of the issue of this 
Journal for Julv 9th, 1924. 

These records have been forwarded to The 
Wireless World and Radio Review by 
Greenleaf W. Pickard, consulting engineer 
to the Wireless Speciality Apparatus Com- 
pany of Boston, Mass., who had devoted a 
great deal of time and research to observa- 
tions of this nature. In a paper read by 
him before the Institute of Radio Engineers,* 
much of the work done by Mr. Pickard was 
published, and a description was given of the 
apparatus used for obtaining the records. 


MIONIGHT “SUNRISE NOON SUNSET MIONIGHT 


Fig. 1. Showing variation of signal strength of 


Poldhu. 


The observations on Poldhu short wave 
transmissions were made subsequently to 
the reading of that paper, and in a com- 
munication to The Wireless World and 
Radio Review regarding them, Mr. Pickard 


* See Proc. I. R. E. Vol. 12, No. 2. 


states that Poldhu reception in America 
has a diurnal variation which may be 
represented in a general way by the graph, 
Fig. r. The shorter period fluctuations in 
the electric field at the receiving point are 
fairly represented by the records in the 
accompanying photographs, but in addition 
he states that large variations with periods 
of one second and frequently at audio 
frequency are nearly always present. Mr. 
Pickard suggests that this ultra-rapid fading 
effect is probably responsible for the severe 
distortion of speech and music which so 
generally occurs with short wave telephony 
over very great distances. 


MIDNIGHT — SUNRISE NOON SUNSET — момант 
^ A 
8 e B 
Fig. 2. Showing variations of overland reception on 


different wavelengths, AA 1,000 kslocycies, BB 
3,000 kilocycles, and CC 6,000 kilocycles. 


The importance of employing multi- 
reception points and combining the in- 
dividual receptions is emphasised. 

Fig. 2 gives another graph illustrating 
in a general wav the effect of short wave 
overland reception at distances of the order 
of 800 kilometres. In both this and in Fig. т 
the time is that at the point of reception. 
This graph must not be interpreted too liter- 
ally on account of the grcat differences which 
occur on successive dàvs and nights. It will be 
noted that the sunrise influence at 1,000 kilo- 
cycles АА (Зоо metres approximately), is 
much more pronounced than at 3,000 
kilocycles BB (roo metres approximately), 
where in the latter case httle if anv 
immediate effect is produced. | 
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RECEIVED AT NEWTON CENTRE, MASSACHUSETTS, U.S.A. 
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Poldhu working to the yacht “ Elettra.” 
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indicates where static interference occurred. 
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BUILDING A RECTIFIER. 


TAKING ADVANTAGE OF THE A.C. MAINS FOR H.T. SUPPLY. 


The need for a higher voltage Н.Т. supply and one capable of giving a liberal 
current has come about owing to the more general use of specially designed 


power amplifier valves. 


A rectifier of easy construction is here described for 


operation from A.C, supply mains. 


HE small H.T. batterv of from 

30 to 60 volts is, in spite of the 

recent boom in “ new ” devices for 

its elimination, а comparatively 
inexpensive and satisfactory article. If sub- 
jected to fair treatment, it will supply the 
modest needs of one or two H.F. valves and 
a detector for many months. 


ALUMINIUM 
Y 


LEAO 


Fig. 1. Transformer with rectifying and smoothing 


circuit. 


But where high potentials and heavy 
currents are required, as in the case of 
power amplifiers, then dry cell batteries are 
neither inexpensive nor entirely satisfactorv. 
Batteries. of small secondary cells are of 
course satisfactory but are only applicable 
when a high voltage is available for charging 
purposes. Rotary generators are  satis- 
factory, but expensive. 

For those who are blessed with A.C. 
supply mains, there exists an alternative 
which can be installed at a cost little 
exceeding that of one large  dry-cell 
battery. It consists in transforming the 
current from the mains up or down to 
the required value, rectifying it, and finally 
smoothing it out by means of a filter circuit. 
lig. 1 shows a suitable arrangement of 
apparatus. 

This may sound complicated in comparison 
with the simplicity of dry batteries, but it 
has the advantage of negligible upkeep costs, 


and freedom from the ills to which overloaded 
dry cells are subject. 

It is not claimed that any novelty of 
principle is involved. The object of this 
article is merely to indicate how a system 
extensively used in valve transmission may 
be applied with equal success to reception 
purposes. 

As regards the transformer, this need not 
be bulky, as the cutrent taken from it is not 
likely to exceed 50 milliamperes ; 36 S. W. G. 


wire should therefore be adequate for the 


windings. To simplify the rectifier, a centre 
tapping should bé provided on the secondary 
winding, the transformer should be designed 
to give the required output across each half 
of the secondary. No further useful data 
can be given, as the supply voltage and 
frequency will vary in different cases.“ Most 


DD 


ДХ 


ALUMINIUM 
STRIP 


He wine Ў RUBBER CORK 
N 
\ 
N 
N 
N PARAFFIN OL 
N 
M 
N 
N 
N 
N 
X 
MJ 
М 
` 
N 
Fig. 2. Rectifier cell. 


firms manufacturing transformers would 
supply an instrument suited to individual 
requirements at a reasonable cost. The one 


* The Wireless Press Information Departmer.t 
will advise on the design of transformers for par- 
ticular requirements. The query should be accom- 
pamed by the usual coupons. 
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illustrated operates on a 220 volt 50 cycle 
supply and gives 150 volts—a very useful 
figure — across the two halves of the 
secondary. 

For rectification, small electrolytic cells 
are very satisfactory if a little care is used 
in their construction and maintenance. As 
a single cell will not rectify efficientlv if the 
voltage exceeds about 70, several cells must 
be connected in series. One cell for every 


Е 
8 шы 
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paraffin oil. The detailed construction will 
be apparent from the illustrations. 

The smoothing unit consists of two choke 
coils, and three condensers. Suitable chokes 
can be made by winding about } 1b. of 36 


S. W. G. D. C. C. copper wire upon an iron wire 


соге ł ins. by 6 ins. The secondary coils of 
old motor ignition coils, however, answer 
admirably, and coils such as the “ Ford " 
can be picked up for a trifling sum. The 
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The complete Н.Т. supply set, with transformer, rectifying cells, smoothing chokes and condensers. 


30 volts is a reasonable allowance. The 
rectifier illustrated is designed to operate 
on 150 volts and consists of two groups of 
three series-connected cells. The cells are 
test-tubes about rin. by 4 1п5., fitted with 
rubber corks; each tube contains a lead 
plate and a strip of aluminium in a nearly 
saturated solution of ammonium phosphate, 
on the surface of which floats a thin laver of 


condensers should be of about 2 mfd. capacity; 
and if the rectified voltage does not exceed 
about 200, they may be of the Mansbridge 
type with paper dielectric. 

The H.T. supply derived from this source 
is perfectly steady, and gives clear signals 
upon a very quiet background with а 
periodicity of 50 cycles, and no A.C. hum 
can be detected in the output. 
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Fig. 3. Broadcast receiving circuit, which gives amplification without distortion and is simple to tune. 


Finally, in Fig. 3 is given a circuit which 
is in constant use for the reception of the 
local broadcasting station upon a loud 
speaker. Full volume with quiet operation 
and entire freedom from distortion is ob- 


tained. This set derives its entire high 
tension supply from the apparatus described 
above, and the cost of operation is materially 
reduced by the elimination of high voltage 
dry cell batteries. J. E. B. 
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A RESUME OF MODERN METHODS OF SIGNAL MEASUREMENT. 


By J. HOLLINGWORTRH. 


(Continued from page 520 of previous issue.) 


DISCUSSION. 
Dr. R. L. Smith Rose. 

I am sure we аге all greatly indebted to Mr. 
Hollingworth for giving us such an extremely 
valuable résumé of all the more important work 
that has been done on the great problem of 
measuring the signal strength of а radio transmitting 
station. I do not think it was realised formerly 
how limited in accuracy were the methods used 
in the old days. Tremendous progress has, of course, 
been made, and really it is most marvellous that 
wireless communication has reached a stage 
when we are in such a really alarming predicament 
in the way of making measurements. One of the 
troubles in wireless is that when you have made a 
measurement you have to be careful to make sure 
you have measured what you think you have. 
That is particularly true in the question of current 
reading. In determining the law of propagation 
the question aris:s as to how to measure the radia- 
tion from the transnutting station. You get hold 
of the best ammeter you can tind and put it on the 
aerial, and make a measurement, and you think 
you are measuring radiation. Next you bring 
forward a method of measuring signal strength, 
and measure the radiation a short distance away. 
Then you use а formula and calculate the effective 
height of thc aerial, and find this to be greater than 
the actual height, and wonder what has .gone 
wrong. If vou alter anything you find you can fit 


in almost any result; the effective height is a 
variable quantity, and is easily adjusted to fit vour 
observations. At the same time, in criticising the 
accuracy of previous methods of measuring signal 
strength, 16 must be realised that the variations 
that are taking place, and which have been hitherto 
alleged to be due to atmosphere, are not small 
variations. It is not а question of measuring 
something which varies 10 per cent, but in the ratio 
of 1 to 200 in some experiments; and one begins to 
doubt very much whether the apparatus can be 
во variable in its accuracy as all that. I think it 
is only recently that we have become familiar with 
amplifiers and have begun to realise over what a 
considerable range an amplifier can vary in its 
application ; for quantitative work you cannot 
trust an amplifier for five minutes. 

One point that impressed me during the reading 
of the paper was that Mr. Hollingworth was modest 
in describing his own system for making intensity 
measurements. Although he avoida any comparison 
with others, this method is one of the most accurate 
in existence. It is a method not dependent on the 
physiological effect on the human ear, but a 
scientific measurement on а galvanometer. One 
important advantage of his method is that the 
necessity for screening various portions of the 
apparatus is done away with entirely. There is a 
little point I should like to mention in connection 
with. the shunted telephone method of measuring 
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signal strength, in which intensity is measured by 
shunting the telephone. Telephones &re connected 
in the receiving circuit, апа then shunted by а 
non-inductive resistance, which is adjusted until 
one can either just read the signals or cannot hear 
them. The impedance of the telephones unshunted 
will be something of the order of 20,000 ohms, and 
if the signal is very loud, the impedance of the 
telephone& when shunted is probably only 2 or 3 
ohms. It is necessary to connect some resistance 
in series with the shunted telephone circutt in order 
to maintain the total impedance practically con- 
stant with various values of shunts. In more 
elaborate arrangements the shunting is carried out 
by а dual arrangement, so that one puts in some 
resistance in the circuit to maintain the constancy 
of the total impedance in the circuit. Regarding 
the propagation of waves over the earth’s surface, 
the measurement of signal strength is one of the 
methods of attacking that problem, and we await 
with great hope the results which may be obtainod 
from some accurate method. In conjunction with 
that it is necessary to work with theory, and the 
time has come when we want somebody to form a 
link between the mathematician on the one hand 
and the practical man on the other. I think the 
mathematicians and the practical men are so far 
apart that they do not understand each other's 
formulae. I do not propose to start a discussion on 
the theoretical aspect of the propagation of waves. 
There is no doubt that we are beginning to realise 
that, although the Heaviside layer has been, in the 
past, ‘а very present help in time of trouble,“ all 
the anomalies met with in wireless are not due 
to the Heaviside layer, but to something much 
nearer the earth than that. I will conclude by 
congratulating Mr. Hollingworth on his excellent 
lecture. 


Mr. E. H. Robinson. 


There is only one thing I really want to say, 
though I am afraid I have not anything very sub- 
stantial to add to what has already beon said. In 
the methods which involve the comparison by 
ear of two successive signal strengths, one presum- 
ably from a spark station and the other a buzzer, 
it occurred to me that it would be rather difficult 
to compare two notes if they were not of the same 
pitch and the same internal quality. For instance, 
you may have a buzzer with a pitch of about 1,000 
per second, and the spark station may be 600 or 
12,000. The ear is not equally responsive to all 
notes, and if there were a sudden change-over, one 
signal might appear weaker than it should be, 
because that particular note does not excite such 
& respons? in the ear as the other. Therefore, it 
Sms to me that vou require to get both notes 
exactly the same in pitch and @aality. The method 
of changing over quickly from one sound to another, 
and getting à comparison to make sure there is 
absolutely no change at all, ought to give very good 
results. I believe Dr. Erskine Murray patented a 
device like that, having two frames equally inclined, 
one either side of the zero point, and he obtained 
the setting accurately by changing over rapidly 
from one to the other. Of courso, that was on the 
sume signal, and there was no change in quality or 
pitch, It occurred to me that you might get over 
the difficulty by destroying the quality and pitch 
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of the note you are receiving altogether by passing 
out the rectified signal currents, not straight into 
the 'phones, but into a big smoothing condenser, 
and then inserting а ticker device or buzzer on 
the same contact, so that the pitch is always the 
same as that given by the buzzer, and the only 
other variable is intensity. I have used this method 
considerably in calibrating condensers, so that I 
am independent of the pitch of my source altogether, 
and I think that might eliminate the trouble due 
to different quality. Again, I should like to know 
if the Moulin voltmeter ean be successfully 
applied to signal strength measurement. It seems 
that it would be a useful apparatus, although Mr. 
Hollingworth, in his method, uses what is virtually 
a Moullin voltmeter. 


Mr. R. E. H. Carpenter. 


I should like to ask the lecturer a question on 
one point. In his own inethod, and in most of those 
he described, & frame antenna is used entirely for 
reception purposes. He made a very interesting 
observation that any explanation of transmission 
phenomena seems to call for et least two separate 
radiations, and it has frequently been suggested 
that a transmitting station radiates not only a true 
Hertzian wave, but that a potential wave travels 
out through the outer crust of the earth at the same 
time. If that is the case, it is by no means certain 
that those two forms of radiation would travel at 
the same velocity. If there is a potential wave 
travelling out through the crust. of the earth at a 
different velocity from the Hertzian radiation 
travelling out through the air, it seems possible 
that an aerial would give different values from those 
which you would get from a frame, and I should be 
interested to know if a comparison of relative 
strengths obtained with an open grounded antenna 
showed any variations as compared with a com- 
parison of relative strengths obtained with a frame 
antenna; further, whether the distance of the 
frame from the surface of the ground has been 
found to have a material bearing on the results. 
This interference between two classes of radiation 


seems to be probable, in view of an observation I 


found in the last annual report of the Bureau of 
Standards, Washington. The Bureau has been 
collecting statistical information from broadcast 
listeners, and has found that at a distance roughly 
proportional to the wavelength there is a distinct 
minimum of reception, and for the wavelengths 
about the middle of the broadcast band this distance 
is about 100 miles. Beyond that there is a distinct 
increase of the signal strength. If there is dual 
radiation going on, that would explain this mini- 
mum nicely, and one would suppose that the 100. 
mile minimum ring was the first place where 
the earth wave was of the same order of strength 
as, and in opposite phasc to, the true Hertzian 
wave. Opposition of phase would not, of course, 
produce а marked minimum unless the effective 
amplitudes were of the same order of magnitude, 
and one would expect to find variations in the 
relative amplitude of these two types of radiation- - 
if indeed they exist ~at different distances from 
the source. 


(The conclusion of the discussion and the lecturer's 
reply will he included in our пегі issue.) 
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Receiving Circuits. 

In receiving apparatus it is sometimes 
desirable to switch the valves off or on, and 
also to control the signal strength in such a 
manner that the main adjustments are not 
interfered with. While it is possible to 
employ a variable filament resistance which 
is common to all valves, this method is not 
desirable on account of the distortion 
introduced when the filament current of the 
I..F. valves is reduced below a certain value. 

According to the present invention,* a 
control resistance 15 employed in series with 
the filament of one of the valves, which will 
not introduce distortion when its filament 
temperature is reduced, this control resistance 
also energising the relay which switches in 
the filaments of the other valves in the 
receiver. By this means it is possible to 
arrange that the controlling resistance shall 
be remote from the receiver. 

One example of the invention may be 
explained by referring to Fig. т, which 


DETECTOR 


Fig. 1. 


* British Patent No. 216,651, by N. Lea and The 
Radio Communication Company, Ltd. 
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shows a receiver comprising H.F., detector 
and L.F. stages, a control resistance A, and 
a relay B. When the slider of resistance À 
makes contact with the resistance wire, the 
current which then flows through the relay 
is sufficient to energise it, but not sufficient 
to heat the filament of the detector valve to 
its working temperature. When the relay 
contacts close, the filaments of the remaining 
valves are heated to a degree determined by 
their own filament resistances. 

The temperature of the filament of the 


detector valve may then be adjusted by 


resistance À to such a value that the signals 
have the desired strength. 


Improvements in Wireless Apparatus. 

It is usual to mount the component parts 
of a wireless receiver upon the under side of 
a sheet of ebonite, which closes the mouth 
of a box or cabinet. Sensitive apparatus so 
mounted is liable to be affected by the 
movement of conductors in its neighbour- 
hood, and to guard against such influence 
the parts are sometimes shielded, for instance, 
by a metal lining to the box. 

According to the present invention* the 
ebonite panel in such a set is replaced by a 
metal panel, which may be of iron, especially 
if magnetic shielding is desired, or of brass. 

If desired, tuning devices or other com- 
ponents may be attached beneath this 
panel, but preferably they are carried on 
one or both sides of a sheet of insulating 
material, which is fastened at right angles 
to the deck by a pair of brackets. The 
panel, instead of being screwed to the box. 
may slide in grooves, more particularly 
where it is intended to remain in a vertical 
or inclined position. 


* British Patent No. 210,246, by the Sterling 
Telephone & Electric Company, Ltd., aud T. D. 
Ward-Miller. 
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An example of the construction referred 
to is given in Fig. 2, where (1) is the metal 
panel, which preferably is made of brass, 
with its surface oxydised, so that indications 
such as aerial tuning may be engraved 
through the oxidised layer, exposing the 
metal. This panel may readily be stamped 
with all necessary openings in it for fastening 
screws, for the passage of control handles, etc. 


Fig. 2. 


The figure shows the assembly of a filament 
resistance (2), variometer (3), valve-holder (4), 
supported by a bracket (5), panel (6), and 
switch (7). 


Improvements in Valves. 

The disadvantage oí employing valves in 
wireless receivers is, of course, the filament 
current taken by them, particularly when 


accumulators are emploved, and their 
charging presents difficulties. 
It is often more convenient to take 


advantage of a local supply of current, but 
when this is alternating, the results are not 
always satisfactory, because unless somewhat 
elaborate precautions are taken, the changes 
of temperature of the filament, and any 
intensity of the magnetic field produced 
about the filament, causes noises to be heard 
in the receivers. This invention* describes 
the construction of a valve which may be 
heated with alternating current, whilst 
avoiding the above disadvantages. 


* British. Patent No. 213,605, by N. V. Phillips, 
Gloeilampentabrieken, Holland. 
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The valve described has a cathode which 
is heated by conduction or radiation of heat 
from heating units, which are in contact with 
the cathode. It is, of course, obvious that 
it is not possible to heat the cathode by heat 
conduction to such a temperature as would 
be necessary for a sufficient emission of 
electrons, if the cathode were of tungsten. 
The cathode is therefore composed of a 
material which easily emits electrons at a 
low temperature. 

Referring to Fig. 5, À is a side view, and 
B an end view. The valve contains an 
anode (3), grid (4), and cathode (5). Along 
the axis of the electrodes 3 and 4, which are 
arranged concentrically, is the cathode (5), 
which is carried at its ends by the two pieces 
(6) and (7), consisting of a material having 
a high resistance. 

The sketches show that the cathode (5) 
makes contact with those points of the 
supporting wires that have practically the 
same potential, so that no current flows 
through the cathode. In addition,- the 
cathode is provided with a separate leading-in 
wire. 


Fig. 3. 


From the method of connecting a valve to 
a receiver, it will be seen that the cathode 
is heated from the secondary winding of a 
transformer. The grid circuit is connected 
between grid and cathode, and the anode 
circuit between the anode and cathode. 
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SERVICE BROADCAST 

AMATEURS. 

Two Blackpool amateurs, Mr. L. Pollard and 
Mr. W. A. Reed, on the evening of July 27th, 
broadcast the service at the Blackpool Parish 
Church. A temporary aerial was attached to the 
Church tower and power was obtained from 
accumulators and batteries in the vestry. Three 
microphones were used. 

The whole of the service, with the exception of 
the sermon, was heard distinctly over a radius of 
50 miles. Poor reception of the sermon was due 
to misplacing of the microphones. 


FIRST PORTUGUESE AMATEUR TRANS. 
MITTER. 


The. first amateur to install a transmitting 
station in Portugal is Mr. E. Mussche, of 
Lisbon, who has been granted permission by the 
Government to carry out transmission testa. Mr. 
Mussche has constructed а transmitter with which 
he has communicated over a distance of 125 miles. 
The power of the station is now being increased. 


CHURCH 


IMPROVEMENTS AT LEAFIELD. 

A great improvement is noticeable in the 
transmissions from Leafield and, according 
to reports, much has been done to eliminate the 
“© mush "' which has proved such a general nuisance 
to amateurs in the South of England. The Post 
Office, recognising the justice of complaints on 
this score, carried out a number of experiments at 
Northolt with very satisfactory results, and the 
experience gained has been taken advantage of 
at the Leafield station. 


BEAM STATION FOR S. AFRICA. 


Work is to begin immediately on a new 
beam station for communication between 
S. Africa and Britain. The site chosen is at 
Klipheuvel, near Capetown. 

FRENCH SHORT WAVE WORK. 
. Readeis may be interested to learn that 
several French amateurs now work regularly 


on waves of 40 to 50 metres. А 

Mr. VW. A. G. Brown (6 JZ) of Reading, reports that 
within the last few days he has heard transmissions 
from 8 АС, 8AL, 8 BF, 8 DA, 8 DP, 8 DS, 
8 LO, 8 RO, 8 SCZ and 8 TV, reception being 
good in all cases when using three valves. 8 BF 
employed a wavelength of 43 metres. 


A WIRELESS MENU. 
A strange menu was presented 


radio dinner, held by wireless 
Dreux, France. 


at a recent 
amateurs at 


Among the items calculated to whet the appetite- 
of radio hams were the following :— Petits Patis 
Radio, Poulets à la Franklin, Gigot de Pré-Sak 
Marconi, Fromage Galvani, Fruits Dynamique: 
Variés, Cidre Magnétique, and Cognac Branly. 


R.S.G.B. BROADCAST TALKS3. 


The British Broadcasting Company has beeu 
asked by the Radio Society of Great Britain 
to endeavour to arrange for the weekly talks hy 
the Society to be broadcast at a later hour in the 
evening, when it is felt that they would reach the 
ears of a t number of interested persons who 
are unable to take advantage of the talks at 
the present hour. 


TESTS FROM NAUEN. 


Mr. Vivian А. G. Brown (6 JZ) reports that 
after having received the test signals from 
the Eiffel Tower on 115 metres at 11.35 p.m. on 
July th, signals (V's) were heard from Nauen 
(POZ), working on 125 metres. Using two valves 
our correspondent obtained loud speaker strength. 


SOUTH AFRICAN BROADCASTING. 


Preliminary tests from the new broadcasting 
station at Johannesburg have been heard in 
all parts of the Union, and also in Bulawayo. It is 
interesting to note that the announcements from 
the station are made in two languages, English 
and Dutch. 


THE CROWDED ETHER. 


From a recent wireless census taken in the 
United States of America, it was found that 
there were 21,967 transmitting stations in operation. 
This number includes stations of all categories. 

It is hardly surprising that the allocation of 
suitable wavelengths has given rise to some dift- 
culty. 


WORKING WITH CENTRAL 
SW EDEN. 

Two-way working was established on July 
2nd between 2 XG, operated by Mr. А. G. 
Turville, of Northampton, and SMZZ, the station 
of Mr. Fant at Norrviken, near Stockholm. This 
is claimed to be the first occasion on which an 
amateur in Middle Sweden has succeeded 1ш 
carrying on two-way communication with a British 
amateur. 

2 XG employed а power of 10 watts and was 
received at good strength on a three-valve (1- -v- -1) 
set. The distance covered is approximately [000 
miles. 


TWO-WAY 
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The transmitting equipment and one of the receiving outfits of 2 DZ, the mobile station of the Hampstead and 
St. Pancras Radio Society, used tn their recent short wave tests. 


BROADCASTING IN PERU. 

Final arrangements are now being made for 
the establishment of a broadcasting organisation 
in Peru, under the control of the Peruvian Broad- 
casting Company. It is hoped to install a station 
in the roof of a new hotel now under construction 
at Lima. The Broadcasting Company holds an 
exclusive concession from the Government for 
broadcasting. 


FL AND THE PARIS AMATEUR. . 
The principal handicap to French amateur 
wirelees in the Paris area appears to be the 
spark transmissions from the Eiffel Tower. FL 
has employed the spark system so long that the 
Frenchman seems to have become inured to an 
inconvenience which would arouse the keenest 
objections on the part of his British neighbour. 
Quite 50 per cent. of the reception cards sent out 
from Paris register the, same complaint, but no 
determined effort has been made to approach the 

authorities and seek a way out of the trouble. 


BROADCASTING AND PRISONS. 

In the House of Commons on July 24th, the 
Home Secretary stated that the Prison Com- 
missioners have not thought it desirable to make 
use of broadcast programmes in prison. 


INDIA AND THE IMPERIAL WIRELESS 
CHAIN. 

According fto a Bombay message four beam 
wireless stations are to be erected by a company 
which has been formed for the purpose of connecting 
up wireless stations in India with the Imperial 


Wireless Chain. 


SHORT WAVE TESTS FROM FL. 

The following is- the programme of short wave 
test transmissions from the Eiffel Tower during 
August and September. 


AUGUST. 
Monday Tuesday | F riday Saturday Wavelengt 
5 8 9 
12 15 16 
19 22 23 
26 29 30 
SEPTEMBE R 
2 5 | 6 ' 
9 12 13 | 
16 19 20 [ 
23 26 27 | 
| 
Times (G.M.T.) Times (G. M.T.) тиса ation Signal 


0530 to 0533 1520 to I523 a 
0534 to 0537 1524 ty» 1527 b 
0538 to 0541 1528 to 1531 c 
0542 (0 0545 1532 t0 1535 d 
0546 to 0549 2120 to 2123 a 
0550 to 0553 2124 to 2127 b 
0554 to 0556 2128 to 2131 с 

'2132 t0 2135 d 


0557 to 0560 | 
Qu E ы A EE ТСКЕН ЕЕ СЕС TEE TOTO TEE TIE, 


As hitherto, reports should be forwarded to 
Chef du Centre Radtotélégraphique de Paris, poste de 
la Tour Eiffel. 

Information is particularly requested regarding 
the relative intensity of each transmission and 
atmospheric conditions obtaining at the time of 
reception. 


VALVES FOR IDEAS. 


Somewhere in his apparatus almost every amateur experimenter has embodied an original 
device, an idea of his own, with the object of obtaining increased efficiency. 
In order that others may benefit by individual experience, The Wireless World and Radio 


Review now includes a special section devoted to useful ideas and “ gadgets.” 


To every reader 


whose suggestion is accepted for publication on this page, a RECEIVING valve of one of the standard 


makes will be forwarded. 
Send in your suggestion now, together with a sketch, if necessary, marking your envelope 


„Ideas. 


CLUB ACTIVITIES. 


URING the summer months & falling off in 

the number of indoor club meetings is inevi- 
table, but it is а healthy sign that many societies 
are resorting to. Field Days with encouraging 
resulte. It is fairly certain, in fact, that this year 
there has been a record number of Field Days and 
no proof is wanted that the amateur can enjoy 
himself as much in the open as in the club-room. 

The Golders Green and Hendon Radio Societies, 
supported by Hounslow and the Hampstead and 
St. Pancras Societies, have organised a Radio 
Field Day for Sunday, August 10th. The Golders 
Green and Hendon Societies are operating a joint 
station in the neiglibourhood of Mill Hill, under the 
call sign 2 JB. Hounslow are also erecting a field 
station in their district and it is hoped that Hamp- 
stead and St. Pancras will be able to operate a 
mobile station on a motor car. 

Tests to be carried out will include (a) beam 
transmission and reception, (6) working with the 
Beverage antenna, (c) DX with 2 QN and several 
fixed stations in Great Britain. 

Control station 2 JB will operate on a power of 
about 4 watts; wavelength, 175-200 metres. It 
is expected that all stations will be operating by 
midday and will carry on until the evening. 

Schedule of working and full details can be 
obtained by anyone interested who desires to co- 
operate from Mr. W. J. T. Crewe, Hon. Secretary, 
Golders Green Radio Society, " The Dawn," 111 
Princes Park Avenue, Golders Green, N.W.11. 

A visit to the wireless installation at Croydon 
Aerodrome on Saturday, August 9th, features on 
the programme of the Hounslow and District 
Wireless Society, permission having been kindly 
granted by the Air Ministry. Through the courtesy 
of the General Electric Company, a number of 
members visited the Company's Research Labora- 
tory at Wembley on Wednesday, July 16th, and 
much instructive information was obtained. 

A five-valve receiver constructed by himself 
was exhibited by Mr. J. Bray at a meeting of the 
North Middlesex Wireless Club on July 23rd. The 
next meeting of the Society on August 6th will be 
devoted to solving “ doubts and difficulties." ` 


GENERAL COMMITTEE OF AFFILIATED 
SOCIETIES, 


(REPORT OF THE First MEETING.) 


The first meeting of the General Committee of 
Seieties afliliated to the Radio Society of 
Gt. Britain was held at the Institute of Electrical 
Engineers, London, on Saturday, July 26th, at 
3 o'clock, the chair being taken by Dr. Eccles, 
President of the Radio Society. There was a very 
full attendance. 

In opening the meeting the Chairman 
expressed the view that for some two or three years 
the work of the Committee and organisation would 
be «f an experimental nature, because it was 
impossible to foresee whether the present details 
of organisation would meet all requirements. 

The Hon. Secretary, Mr. J. F. Stanley, then re- 
ported progress made in the constitution. of the 
General Committee and also in the organisation 
of the Groups of Societies which appoint representa- 
tives on the Committee. Reference was made to 


THE WIRELESS WORLD AND RADIO REVIEW 


AUGUST 6, 1924 


the difficulty in many instances of inducing Societies 
to amalgamate into group formation. A number 
of societies are still not grouped, and consequently 
it has been found necessary to map out groups 
arbitrarily so as to divide the country into definite 
areas. 

To foster a more democratic spirit between 
societies and the parent body, it was suggested 
that arrangements could be made for prominent: 
men from London to pay periodical visits to group 
centres for the purpose of lecturing. While some 
societies were always ready to pay the travelling 


"expenses of such lecturers, others were not, but 


it was thought that if the visits were made to 
group centres, sufficient funds to cover the travelling 
expenses could be raised. One suggestion, failing 
this, was to promote a Travelling Expenses Fund, 
to be controlled by the General Committee. 

As Dr. Eccles had to leave early in the afternoon, 
Mr. Halliwell, of Manchester, was invited to take 
the chair. 

The Committee was acquainted with the progress 
of negotiations between the Post Oftice and the 
Radio Society, on the subject of experimental 
transmitting licences and the following resolution, 
to be submitted to the Council of the Radio Society, 
was passed unanimously :— 


This Committee takes note of the steps which the Council of 
the Radio Society of Great Britain has taken, with a view to 
_femedyving the ambiguity and unfairness of the present regula- 
tions for the granting of transmitting licences, and expresses 
its wish that the Council should continue on the fines adopted 
with special reference to the following points: 

“г. That stricter supervision be exercised on non radiating 
licences and a distinctive call sign be allotted to sub 
licensees, 

"2. That an attempt be made to arrange with the Р.М G. 
that before granting licences the Radio. So ictv ot 
Great Britain should be consulted.” 


The question arose as to whether local authorities 
were entitled to make a arge for an aerial erected 
over a highway and it was thought that whilst 
this wus not generally the case, some local authorities 
could do so under special local powers. 

The election of three members of the General 
Committee to serve on the Council of the Radio 
Society was next proceeded with. It was decided 
to ballot for these after nominations had been made 
and that one representative for London and two 
for the provinces should be elected. 

Mr. Halliwell, of Manchester, Mr. Hodge, of 
Bristol, and Mr. Haynes, East Metropolitun, were 
duly elected. | 

The Hon. Secretary of the General Committee 
emphasised the necessity for all attiated societies 
to keep headquarters fully advised of any changes 
of address which might occur from time to time, 
as a number of letters which he had forwarded 
to addresses supplied to him had been returned 
through the post. : 1 


WIRELESS ON NEW ZEPPELIN. 

А very effective wireless installation is hem 
fitted on the new Zeppelin. which has recently 
been constructed) for America. The apparatus 
has a telegraph radius of over 1,500 miles, while 
telephonie communication w possible over 300 mules. 
The antennae are fan-shaped and the three sus- 
pension wires have a length of 400 ft. Power is 
derived froma 1} kW. generator driven by a screw 
propeller. 
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1. All questions are answered through the post. 
is published. 2. Not more than four questions may be sent in at any one time. 


A ‘selection of those of general interest 
3. Every 


question should be accompanied by a postal order for 1/-, or 3/6 for four questions, and by a 


coupon taken from the current issue. 


4. A free coupon appears in the first issue of each 


_month, and if this is sent in together with coupons from the three previous issues, the 
reader is entitled to have one question answered free of charge. 


THE CONNECTIONS OF A BUZZER WAVE- 
_ METER. 
READER wishes to assemble a buzzer wave- 
meter from parts already at his disposal, but 
is not quite-sure how the connections of the buzzer 
should be made. It is proposed to use plug-in 
coils tuned by a 0-0005uF variable condenser for 
the oscillatory circuit. 

Referring to Fig. 1, it wil be seen that the 
oscillatory circuit is connected in series with the 
battery and buzzer. Experience has shown that 
this is the best method of energising the oscillating 
circuit. On short wavelengths, when a plug-in 
coil having only a few turns is in use, there will 
be no difficulty in passing the current required 
by the buzzer, but it may be found when operating 


on higher wavelengths that the resistance of the: 


tuning coil is too high. In this case it will be 
necessary to augment the number of cells used in 
the buzzer battery. The wavemeter will operate 
satisfactorily only if there is no sparking at the 
buzzer contacts. In order to prevent sparking, a 
non-inductive resistance (R) is connected across 
the buzzer windings. For most of the types of 
buzzer in common use, a resistance of approximately 
25 ohms will be satisfactory. This may consist 
of a piece of No. 32 D.S.C. Eureka resistance wire 
10 ft. in length. The wire may be bent to form 
a 5 ft. double length, which should be wound on toa 
small bobbin, leaving the two ends free for connec- 
tion to the buzzer winding. 

When using the wavemeter the degree of coupling 
with the receiver is of great importance. If the 
wavemeter is placed too near to the receiving 
apparatus a considerable amount of energy will be 
picked up by direct electro-magnetic coupling, 
so that it will be difficult to judge when the note 
produced by the radio-frequency radiation reaches 
a maximum. By changing the relative positions 


of the wavemeter and the receiver, a position will 
be found where no sound is picked up from the 
wavemeter unless it is tuned to resonance with the 
receiver. 


Fig. 1. 


The point of maximum signal strength is not 
very clearly defined in the case of the buzzer 
wavemeter, and some little practice is necessary 
before accurate readings can be taken. For 
purposes of accurate calibration, the valve hetero- 
dyne type of wavemeter is to be preferred. 


THE EXTENSION OF TELEPHONE LEADS. 


T is often desirable to operate a loud speaker 

or several pairs of telephones in a part of the 
house remote from the point where the aerial lead- 
in enters the house. The receiver should always 
be situated as close as possible to the aerial, and 
on no account must the lead-in be taken through 
the house along picture rails and through the door 
hinges like electric bell wiring. The signals should 
be amplified and rectified on the spot, so to speak, 
as soon as they enter the house. After rectification 
and L.F. amplification, it is a comparatively simple 
matter to convey the telephonic currents to any 
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part of the house. For this purpose twin lighting 
flex is excellent for short distances up to say 100 ft. 
For long distances it is advisable to separate the 
two wires and mount them in cleats in order to 
reduce their capacity. Аз a refinement, the wires 
might be crossed over at each cleat to reduce the 
inductance of the line. Where long leads are used, 
their capacity to earth is likely to prove trouble- 
some, since this capacity will be in parallel with 
the plate-filament circuit of the last valve. То 
reduce the effects of this capacity, a telephone 
transformer should be used. In reflex circuits 
the telephones are often connected in series with 
an oscillatory circuit in the anode circuit of a valve. 
Iffextended telephone leads are to be used the 
oscillatory circuit should be connected next to the 
plate of the valve in order that the telephone 
transformer may have one end of its primary wind- 
ing connected to + H.T., a point of fixed potential. 
It has sometimes been suggested that the tele- 
phones should be connected between the valve 
and the oscillatory circuit, but in this case the Н.Е. 
potential built up across the valve for transfer to 
the detector is practically zero on account of the 
capacity to earth of the telephone leads, and the 
receiver ceases to function. 


0 006, F | o 005, F 


THE FLEWELLING CIRCUIT. 

ANY readers who would like to experiment 

with addition of H.F. and L.F. amplification 
to the original single valve Flewelling circuit have 
written asking for a circuit similar to that given in 
Fig. 4, page 390 of the July 2nd issue of this journal. 
Accordingly, we append a modified circuit (Fig. 2), 
in which the switching arrangements have been 
omitted. 

While the addition of note magnifiers presents 
little difficulty, the problem of adding H.F. 
amplification to the Flewelling receiver is not easy 
of solution. The tuned anode method of coupling 
cannot conveniently be used, as it is necessary 


THE WIRELESS WORLD AND RADIO REVIEW 


AUGUST 6, 1924 


to have a continuous winding between the grid 
condenser and leak and the lower bank of condensers. 
If the tuned secondary winding of а high frequency 
transformer is connected between these points, 
the primary winding may be connected in the plate 
circuit of the H.F. valve. The connections of the 
detector valve will then closelv approximate to 
those of the original circuit if the reaction coil is 
coupled to the H.F. transformer. In the diagram 
the connections have been arranged ior а trans- 
former of the plug-in type, but the experimenter 1з 
recommended to try other forms of winding. 
For instance, the primary and secondary windings 
might be wound side by side on a cylindrical former 
in order to reduce as much as possible the capacity 
between the windings; or two basket coils might 
be used, when it would be possible to arrange for 
a variable coupling. "The circuit is not an easy one 
to operate, and the experimenter should not be 
disappointed if it does not function immediately 
on switching the valves on for the first time. 


THE JOHNSEN-RAHBEK LouD SPEAKER. 


READER who has heard of this type of loud 
speaker and would like to experiment with it, 
writes to ask if a ground and polished steel cylinder 


In making 


could be used for the friction drum. 
this suggestion our correspondent has taken into 
account only one of the properties upon which the 


action of this instrument depends. The drum must 
not only be perfectly smooth and regular, but must 
be only a partial conductor of electricity. Although 
metals can be given a very high polish without mueh 
difficulty, their high conductivity renders them 
useless for this purpose. A polished friction 
cylinder of special iron is employed in the Marconi, 
high speed recorder developed by Dr. McLachlan, 
but in this cas» the force which increases the 
adhesion between the friction shoe and the cylinder 
is magnetic and not electrostatic. In the Johnsen- 
Rahbek instrument an agate cylinder is v scd. 


| 
| 
| 
| 
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THERMIONIC f THE CALCULATION f THERMIONIC 


TUBES 


RADIO TELEGRAPHY 
AND TELEPHONY 


by 


J. Scott - Taggart, F.Inst.P., 
A.M.LE.E. 


470 pages 388 Diagrams 


Price 1 5 / = nett 


(Postage 9d.) 


This revised and enlarged edition of 
Mr. Scott-Taggart's work is the best 
and most complete book which this 
well-known author has given the 
public, and deals thoroughly with the 
valve in all its working phases. We 
recommend this volume to the 
experimenter who, we are sure, will 
find it in every way satisfactory. 


CHAPTER HEADINGS. 


Two-Electrode Valves and the Theory 
of the Thermionic Currents — The 
Three-Electrode Vacuum Tube— The 
Vacuum Tube as a Detector— Тһе 
Vacuum Tube as an Amplifier 
Retroactive or Regenerative Amplifi- 
cation —Multi-Stage High-Frequency 
Amplifiers — Multi-Stage Low-Fre- 
quency Amplifiers—Combined High 
and Low FrequencyAmplifiers—Multi- 
Stage Retroactive Receiving Circuits 
— The Reception of Continuous Waves 
—Transmission of Continuous Waves 
with Vacuum Tubes—Vacuum Tube 
Oscillators, Wavemeters, Capacity 
Meters, and other Measuring Instru- 
ments—The Vacuum Tube in Wireless 
Telephony—The Dynatron—Miscel- 
laneous Vacuum Tube Devices— 
Recent Developments—New Inven- 
tion for Selective Reception. 


& MEASUREMENT 
of INDUCTANCE & 
CAPACITY 


by 


W, H. Nottage, B.Sc., 
F.Inst.P., A.M.I.E.E. 


224 pages 80 Figures 


Price / / 6 nett 


(Postage 9d.) 


The object of this book is to bring 
together, in a convenient form, the 
more generally useful formule and 
methods of measurement for 
inductance and capacity. This new 
edition contains twice the number of 
pages which appeared in the earlier 
edition, and in view of the consider- 
able development in recent years in 
the design of instruments intended 
for these measurements, the author 
has included the latest descriptions, 
many of which have not yet appeared 
in the various textbooks dealing with 
the subject. 


CHAPTER HEADINGS. 


The Calculation of Inductance 
The Calculation of Capacity—The 
Measurement of Inductance — The 
Measurement of Capacity — High 
FrequencyMeasurements—A ppliances 
for use in Measuring Inductance and 
Capacity Formulæ of Inductance 
and Capacity—Derivation of Bridge 
Circuit Equations—Thirty-five Tables 
for Calculating Inductance and 
Capacity of Various Types of Coils, 


9 Aerials, Condensers, etc., etc. 


VALVE 


and its Development in 
RADIO TELEGRAPHY 
AND TELEPHONY 


by 
J. A. Fleming, M.A., D.Sc., 
F.R.S. 


438 pages 280 Diagrams 


Price 15/- nett 


(Postage 9d.) 


Professor Fleming needs no introduc- 
tion. is reputation is world-wide, 
and this new edition of his work 
brings the first edition right up to 
— A igit — of "у 
information been incorporat 
which makes it a much more bulky 
volume and decidedly more exhaustive 
than previously. Eve e taking a 
serious interest in wireless would be 
well advised to include thís in his 
library, as it is difficult to over- 
estimate its value and importance to 
keen experimenters. | 


CHAPTER HEADINGS, 


SCIENTIFIC PRINCIPLES, Types 
of Electric Waves, Origin of Electrons 
Emitted from Hot als — THE 
FLEMING RECTIFYING VALVE, 
Various Types, Modes of Use and 
Application— THREE AND FOUR 
ELECTRODE VALVES, Their 
E*olution, Mode of Operation and 
Use—THE THEORY OF THE 
THREE-ELECTRODE VALVE — 
THERMIONIC VALVE CONSTRUC- 
TION : The Problem of Valve Manu- 
facture and Details of Construction— 
THE THERMIONIC VALVE AS A 
GENERATOR OF OSCILLATIONS 
—THERMIONIC VALVES AS 
AMPLIFIERS AND DETECTORS 
—THERMIONIC VALVE TESTING 
—FLEMING REPEATERS AND 
RELAYS, Its Problems and Require- 
ments — THERMIONIC VALVE 
PLANT, Advantages of Continuous 


3 Wave as against Spark Systems. 
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Young Bill, with the wisdom of 16 years weighing hea 

upon his shoulders, told Dad that Brandes "we "n t 

but he knew the very ‘phones forthe set. But whe P | 

25 /- brought home Brandes he was immensely impressed 

аки strong Sd ven Conse EM ee zhtness 

| . comfort. he actual test during broadcast E 
аа Bb RR. TURE set the seal to his conviction—the “Matched i 
receivers were synonymous with pure, Sweeter 
reception of even volume. Ask your dealer for Е D 


^ 
La 


CMatched Tom 


TRADE MARK 


Radio Headphones 


s 
И — 


Manufactured at Slough, Bucks 


Printed by Sanders Phillips & Co., Ltd.. Chryssell Road, London, S.W.98, for the 

Proprietors and Publishers, The W ireland Press, Ltd., $2.13 Henle It yet (Con don. 

W. C. 2.; Sydney, N. S. W., 97 Clarence Street : Vic ios. 422.24 Ile Collina 
Street; New York, 326 Broadway. 


WW 122155 WORLD & RADIO REVIEW. August 13th, 1924 1 ot shs еро. ss a Weekly Newspaper, ` 


WIRELESS 
WORLD 


RADIO REVIEW 


ANS 
С? ~ o. 


РАІСЕ 4° NET. 


CONSTRUCTION OF 
SHORT WAVE 
RECEIVER 


TWO STAGE Н.Е, 
AMPLIFIER 


No. 261 [vee xiv xiv 


А LOW POWER TRANSMITTER 
—— | 


) 
THE WIRELESS WORLD AND RADIO REVIEW Avcvsr 13, 1924 


VaVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVA VAVAVA eee. 


VAVA 
Za PACKING FOR WIRELESS. VARIGMEIER TUBES 
VAVA 


VAVA 

22 HUGH STEVENSON & SONS, LTD. 
ao SUMMERSTOWN WORKS, LONDON, S.W.17. 

VAVA VICTORIA MILLS, POLLARD ST., MANCHESTER. 

VAVA 

VAVA Makers of Solid and Corrugated 

VAVA 


"A4 | FIBREBOARD PACKING CASES 


VAVA Corrugated Paper—in reels or pieces, Cardboard 
VAVA Boxes, Folding Cartons, Paper Tubes and Canisters: 


7 Samples and Prices will be Submitted on Application. 


ИДР) BASKET COIL TUBES, BOBBINS, Etc, ARE OUR SPECIALITIES. 
VAVA 


VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVA VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVATA 


MARCO SCIENTIFIC COMPONENTS 


F 

can give him guaranteed efficiency in 
The mere fact of his components being Kal. 
gives him confidence in his experimen 
F 0005, 1 
0005, and neither more nor less. The same 
precision obtains throughout. 
e 

both the Amateur and ter have the — 


: 
à 


HMM MIU" . | 
pns 


ae R prices are 
MARCONI SCIENTIFIC 
INSTRUMENT Co. Ltd. 


London Showrooms— 
40 DEAN ST., SOHO, LONDON, W. i 


| 


эт x POST ORDERS— 

0005 . 22/6 Works—70 DUDDEN HILL LANE, 

00025 - 20/- WILLESDEN, N.W.10. 

‘0001 - 17/6 Phone—Showreoms EN Gerrard 7745 
Mounted 10/- extra in each case, Phone—Works Willesden 2617/8 


1 , Google E 


= LE eae an eee Sn a ОР 


RADIO 


OVERSEAS AMATEUR TRANS- 
MISSIONS. 


HEN in our issue of June 
18th we commented editorially 
on the new regulations govern- 
ing the issue of amateur trans- 
mitting licences, we drew attention, in 
particular, to the clause which read :— 


" Messages shall be transmitted only 
to stations in Great Britain or Northern 
Ireland which are actually co-operating 
in the licensee's experiments and shall 
relate solely to such experiments." 


We then expressed the opinion that we 
did not believe it to be the intention of the 
Postmaster-General that any interpretation 
should be put to this clause which would 
indicate that overseas amateur transmis- 
sions would be prohibited. We expressed 
confidence that responsible bodies of 
amateurs or individual amateurs would 
still be authorised, as in the past, to conduct 
experimental tests with places abroad. 

Very naturally, as soon as these regu- 
lations came out, the Council of the Radio 
Society of Great Britain got into communi- 
cation with the Post Office on the subject, 
objecting to certain clauses. The Post 
Office has replied in a communication 
stating that it has been the recognised 
practice in the past for licensees to apply 
for special permission when they wished to 
carry out experiments to places abroad and 
the Post Office doubted whether any appli- 
cation of the kind had been refused. They 
state further that the new regulations do 
not constitute any alteration in the practice 
adopted in the past, but they admit that a 
more fortunate wording might have been 
found for clause 7, which could have been 
expressed as :— 


ratito te — til 


"ex 


\ 


TOPICS. 


" Except with the special permission 
of the Postmaster-General, messages shall 
only be transmitted to places in Great 
Britain, etc., etc." 


It is also pointed out that this permission 
has been granted in many cases with largely 
increased power as in the case of the Trans- 
atlantic tests. 

So far this statement by the Post Office 
would seem to meet the immediate objections 
raised to the new regulations, but there 
still remains one problem outstanding. 
We refer to the position which arises when 
a British amateur is called by a foreign 
station which wishes to conduct a test. 
Under the present regulations the British 
station may not reply unless the calling 
station happens to be one of those with 
whom he is specifically authorised to work. 
Had such a regulation as this been taken 
seriously by the amateur in the past, then we 
doubt if amateur two-way working across the 
Atlantic would ever have been achieved. 
Certainly, on the occasion of establishing 
communication for the first time last winter, 
any such regulation which may have been 
in force at the time did not damp the 
enthusiasm and enterprise of those pioneer 
amateurs. 


A LOST OPPORTUNITY. 


NUMBER of people have asked us 
А ve happened to the B.B.C. on 

August Bank Holiday. One might 
very naturally have expected that such an 
occasion would have been an opportunity for 
the B.B.C. to run special programmes almost 
throughout the day for the benefit of those 
who were holiday making. Instead, we find 
that the broadcasting stations curtailed 
their programme rather than extended it 
to the extent of omitting the usual mid-day 
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transmissions. The fact that the weather was 
uncertain made it even more an opportunity 
for broadcasting to show its possibilities as 
a source of entertainment and we believe 
much might have been done to extend the 
popularity of broadcasting if advance an- 
nouncements had been made of special 
programmes organised for that day. 

It has been suggested that the B.B.C., 
recognising the fact that amateur trans- 
mitters would probably wish to operate 
during that day, withheld broadcast trans- 
missions out of consideration for their 
interests, but we think that this is rather 
a doubtful reason for the silence of the 
broadcasting stations. 

This point raises again the question of 
what is the true function and policv of the 
B.B.C. If you put.this question to a number 
of people, you will get quite varied replies. 
А large number will say that it is a public 
service of entertainment and education and 
that its functions do not go beyond this. 
If you ask a manufacturer he will very likely 
say that the whole purpose of the B.B.C. 
is to stimulate public interest in broadcasting 
for the purpose of inducing the public to 
buy broadcast sets and components and so 
assist the progress of the industry. 

Considering that the constitution of the 
B.B.C. brands it as a trade directed concern 
at first one would be inclined to agree that 
the manufacturer's point of view controls 
the policy of the Company, but the activities 
of the Company are, on the other hand, 
sufficient evidence to assure us that the 
officials of the Company, at any rate, take 
into account first of all the interests of the 
listening public. 

We have often felt sympathy with those 
officials who at times must be in a difficult 
position where a decision has to be made 
which would affect adversely one or other 
of these two interests which they serve. 


THE NEED FOR GUIDANCE 
IN EXPERIMENTAL AMATEUR 
WORK. 


HERE is quite a distinct difference 

| between experimental work and re- 
search work. In conducting experi- 
mental work an amateur may be теге! 
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repeating experiments which have been 
carried out hundreds of times before, but 
they are instructive to him when he con- 
ducts them for himself and observes the 
effects which are obtained. 

In research work the object is to investigate 
little known phenomena in the endeavour 
to discover something which has not 
previously been known. 

Unfortunately, the amateur who has time 
for serious experimental or research work 15 
usuallv at a loss to know in what direction 
to direct his energy. 

It 1s quite impossible for the average 
amateur, however interested he may be, to 
search through records of all that has been 
done in the way of research work in one 
particular direction in order to see from 
what point he should start his own investi- 
gations. It would be enormously helpful 
both to the amateur and the professional 
wireless worker if it were possible to obtain 
from some central organisation, information 
regarding work done in the way of research 
or experimental discoveries in any particular 
branch. 

In America, we believe, from the host of 
publications of the Bureau of Standards, 
it is almost always possible to obtain a 
fairly accurate idea of just how far research 
work has been carried in any particular 
subject, but if one wants to obtain such 
information in this country, one is doubtful 
where to turn to obtain it, and almost 
certainly it would be necessary to make 
application to a number of different organ- 
isations before any complete guidance could 
be obtained. 

We do not know whether the National 
Physical Laboratory or any other institution 
of a similar nature in this country would 
be prepared to advise an amateur as to the 
extent of research work which has been 
carried on in any particular line, but if anv 
such guidance were forthcoming, we feel 
sure that it would be of immense value, 
not only to amateurs, but to professional 
wireless workers as well The amateur 
would no doubt benefit to a greater extent 
than the professional because the latter is 
usuallv in a position to obtain more readilv 
the information of this nature which he 
requires, 

THE EDITOR. 
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MICROPHONES 


WITHOUT 


DIAPHRAGMS. 


Diaphragm inertia is one of the greatest 
problems engaging the attention of 
designers of both microphones for 
broadcast transmission апа loud 
speakers. The aim in design is to pro- 
duce a weightless diaphragm, with a 
frictionless movement which will set 
up fluctuating currents proportional 
in amplitude to the sound vibrations. 


N the process of reproduction of speech 
and broadcast transmissions, it is of the 
utmost importance that the microphone 
should not contribute any distorting 
effects {оће wave form, and it is to over- 


E 


Fig. 1. The glow discharge microphone, in 

which the sound waves cause the spark discharge 

taking place between the electrodes to change 

its path, producing variations in the resistance 
, of the circuit. 
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Fig. 2. The. Kathodophon." It is a microphone 
in which the sound waves influence an electron stream 
occurring across a minute gap. 


come such defects in existing types of 
microphones that so much research work 
has been done in microphone design since 
the introduction of broadcasting. It is 
well known that the diaphragm is, in many 
types of microphone, one of the principal 
causes of distortion, due largely to the 
inherent inertia resonances of the diaphragm 
itself. The practical solution of the problem 
seems tolie in two possible directions, either to 
produce a diaphragm of such a construction 
that these disadvantages can be got rid of, 
or to endeavour to develop a microphone 
on some other principle where the diaphragm 
can be dispensed with. There are many 
engineers who are of the opinion that the 
perfect microphone will be developed along 
the latter lines. 

A microphone which has been developed 
in America by Dr. Phillips Thomas and 


known as the Glow Discharge Microphone 


operates on this principle. Ап illustration 
of this type of microphone is given in Fig. I, 
and a description appeared in the issue of 
this journal for March 24th, 1923. In this 
instrument an electric discharge takes place 
between the two electrodes which are 
adjusted to very close proximity. The 
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sound waves influence the electric discharge, 
and by varying the resistance of the path 
control the current in the microphone circuit. 

Another microphone which may be class€d 
under the same category was produced in 
1919 by Н. Vogt, Dr. J. Engl, and J. Masolle. 
This was before broadcasting had become of 
importance and the instrument was designed 
for use with speaking films. Later it was 
taken up by the Lorenz Company and 
applied to broadcast purposes and termed the 
“ Kathodophon ” for the reason that it made 
use of the increased conductivity of air in 
the neighbourhood of ап incandescent 
cathode. The “ Kathodophon ” which is here 
illustrated in Figs. 2 and 3, consists essentially 
of a small perforated metal tube , which 
constitutes the anode and a heat resisting 
material which, until it comes near the 
anode, is cylindrical in form. Near the 
anode it is made flat like a chisel 


Fig. 3. The construction of the Kathodophon. 
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and is grooved. A thin platinum wire 
spiral filament is accommodated in 
this groove and this is heated to in- 
candescence by a battery. А potential of 
500 volts is applied between the cathode 


Fig. 4. The Kathodophon as used in a German 
broadcasting studio. 


and the anode, the anode consisting, as 
we have already seen, of a small perforated 
metal tube which surrounds the incandescent 
cathode. The distance between the cathode 
and anode can be varied by means of a 
micrometer adjustment and the fluctuation 
of potential which is obtainable from the 
sound waves is in the neighbourhood of 
50 millivolts. [п practice it has been 
found desirable to shunt the ionised air 
path between the cathode and the anode 
with a resistance of 500,000 ohms. 

Fig. 4 shows the “ Kathodophon " in- 
stalled in a broadcasting studio in Germany. 
A resistance coupled amplifier is used in 
conjunction with the installation, and it 1s 
claimed that the quality of speech and music 
reproduction from stations employing this 
microphone is exceedingly good.. 
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Mr. Andrewes’ short wave receiver. 
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Though not seriously influenced by mechanical vibration, the intermittent 


earth connection to the railway track rendered reception difficult at times. 


RECEPTION UNDER DIFFICULTIES 


LISTENING-IN AT 70 MILES PER HOUR. 


Some further details are given here of the interesting experiments recently 
carried out by the Radio Society of Great Britain on the Scotch express. 
The transmitting equipment has been described, and in this article will be 
found details of one of the receiving sets which gave good results under 
most severe operating conditions on the train. As an article on the 
design of a short wave set it should prove most valuable at the present time 
when transmitters are exploiting and receivers exploring the waveband 
between 100 and 200 metres 


By H. ANDREWES, B.Sc., A.C.G.I. 


HE following is a short account 

of the experiences of the writer 

while receiving short wave trans- 

missions on the Radio Coach 6ZZ, 
and also a description of the short wave 
receiver which was chiefly used on the 
journey. 

As has already been described, the coach 
used by the Radio Societv in the experiments 
on July sth, was fitted with two short wave 
receivers. The first, lent by Mr. F. H. 
Haynes, has already been fully described 
in The Wireless World and Radio Review. 
The second was designed and constructed 
by the writer. It is by no means the last 


word in receivers, having been designed 
chiefly to facilitate rapid searching over а 
large band of wavelengths with simplest 
controls. In the preliminary tests in King's 
Cross station, the two receivers, were tested 
on 2 LO's second harmonic (183 metres) and 
Mr. Haynes' set was found to give slightly 
louder signals, the same number of valves 


(I—v—1) being used in each case. Owing, 
however, to excessive vibration, it was 
found practically impossible to use the 


former set, and except when the train was 
stationary, the second set was used. 

In this set Myers valves were used for 
the H.F. detector, and 1st L.F. and a French 


562 THE WIRELESS WORLD AND RADIO REVIEW 


double-filament Junot was used for the 
2nd L.F. The only novel feature is that 
the H.F. stage and the detector circuits 
are tuned simultaneously by means of 
a double condenser. This condenser is 
fitted with a special balancing vernier so 
that a final adjustment may be made to 
get both circuits exactly in tune. The 
coupling from the H.F. grid circuit to the 
aerial is kept very loose, giving a high 
degree of selectivity. 

In fact the writer thinks that part of the 
. trouble encountered on the train was due 
to the receiver being too selective! The 
regeneration is controlled on this set partly 
by the temperature of the Н.Е. valve 
filament, but mainly by damping the H.F. 


— 
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set to faint, wobbly C.W. signals with a 
bad intermittent “dis” in the phone 
circuit and a jazz band in the room below ! 

Our chief trouble was no doubt attribu- 
table to the variable earth connection. 

On one occasion when 6 XX was very 
strong this was removed, and although the 
signal strength went down enormously, all 
interfering noises were removed. Owing to 
the great difficulty in holding the signals, even 
when fairly strong, a separate heterodyne, 
constructed by Mr. Maurice Child, was used. 
Then by one operator gripping the knobs 
of the receiver rigidly, and another the 
heterodyne lever, the signal could be held. 
А remarkable improvement in reception was 
noticed when the brakes of the coach were 


The circuit employed. The loose-coupled aerial circuit gives good selectivity and provides a control of self- 


oscillation. 


The choke feed to the H.F. valve circuit operates well on short wavelengths and also permits of 


the two tuning condensers being built on a common spindle. 


grid circuit by increasing the coupling to the 
aerial circuit. 

In this way the receiver may be kept just 
oscillating over a wide wavelength range, 
and a rapid search may be made. A double 
switch is used to tap the two grid circuit 
coils which are, of course, wound to be as 
nearly identical as possible. These coils are 
lattice wound and self supporting to reduce 
losses. Plugs and jacks are used so that 
two, three or four valves may be used and 
a separate terminal allows the H.T. of the 
H.F. valve to be controlled independently. 

As regards reception in the railway coach, 
the reader can gain a good idea of the 
conditions by listening in on a three-valve 


applied, owing, presumably, to the improve- 
ment in earthconnection. With Mr. Haynes’ 
set, when used in King’s Cross and in York 
stations, very excellent signals were re- 
ceived. 

As regards signal strength, it was found 
necessary to use the four valves 'practically 
the whole time. The chief points that struck 
the writer during the tests were, first, the 
number of signals received considering the 
conditions ; secondly, that best reception 
seemed to be southwards, presumably owing 
to the screening of the train, and thirdly 
the fact that the signals from 6 XX seemed 
to increase in strength as we got further 
away, as in the final tests with him when 
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The interior. The inductance in the centre is lattice wound. 


he reduced his power to a minimum, no point out that the success of the reception 

appreciable reduction in signal strength was part of the tests was largely due to Mr. 

really noticed. Child's Morse reading under great diffi- 
In conclusion, the writer would like to  culties. 
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6 ZZ's equipment, The operating staff from left to right :—Mr. Leslie McMichael, Mr. Philip R. Coursey, 
Mr. Maurice Child, Mr. Н. Andrewes, and Mr. F. Н. Haynes. 
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PRODUCTS OF THE MANUFACTURERS. 


Moulded Leading-in Insulator. 


Insulators made of moulded material pos- 
sess the advantage that they can be free 
from seams and joints, which defects are 
likely to cause low insulation. Too much 
attention cannot be paid to the leading-in 
insulator, which must not only possess good 


sedis aco elus. o 


A useful lead-in. 


insulating properties, but should also present 
a reasonably low capdcity to earth. The 
insulator shown here is adaptahle to the 
thickness of the material in which it is 
inserted and a very efficient lead-in can be 
made by fixing it through a hole in a window 
frame. 
(Messrs. Ebonestos, Lid.) 


Filament Resistance. 


When converting a receiving set to use 
dull emitter valves of the соб type, it is 
necessary to join a length of resistance 
wire in series in the filament circuit. This 
wire may be wound in the form of a small 
spool, but a very convenient arrangement 
is that shown here, in which the resistance 


` 


M ў 
Supported filament resistance wire јот D.E. valves. 


wire 1s wound on an asbestos core. А length 
representing a suitable resistance can be 
cut off and substituted for a portion of one 
of the leads in the filament circuit. 
(Messrs. Ward and Goldstone.) 


New Features in Transformers. 


Most experimenters must by now appre- 
ciate how difficult it is to design an intervalve 
transformer that will respond equally to note 
frequencies over a wide band of audibility. 

In designing an intervalve transformer it 
is not merely a matter of running on an 
approximately suitable number of turns on 
to a bobbin, provided with a closed core. 
Most careful consideration has to be given to 
the dimensions and shape of the core, the 
ratio of primary to secondary turns, the 
impedance of both primary and secondary 


MARCONI L FIDE! 
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The Marconiphone transformer. 


windings in reference to the class of valve 
to be employed, and in particular the method 


of winding must receive careful consideration. 


The transformer shown here has a ratio as 
high as 6 to т, for it is normally used with a 
low impedance valve such as the LS 5. 

The manufacturers claim that the mean 
amplification when using this transformer 
with the LS 5 is approximately 31, whilst 
the voltage step-up at a frequency of 4,300 
is 31:8 and at 300, is 28:6, while the highest 
intermediate value of 32:6 is obtained at a 
frequency of 1,700. 

Transformers with other windings аге also 
supplied, having ratios of 2.7 to І, 4 to 1 
and 7 to 1 and suitable for use with V. 24, 
D. E. Q., D. E. V., D.E.R. and “К” type 
valves. 

(The Marconiphone Co., Ltd.) 
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A receiver with two stages of H.F. amplification with interchangeable range unite. 


TWO STAGES OF 
HIGH FREQUENCY AMPLIFICATION. 


А constructional article describing how to make a useful high frequency 


amplifier. 
features. 


The design is quite straightforward and embodies no difficult 
It is as a result of frequent requests for details of such an 


instrument that this article has been compiled. 
By R. H. Cook. 


` LTHOUGH multi-stage high fre- 

quency amplifiers are not in 

general use, circumstances some- 

times necessitate the adoption of 

more than one stage. For instance, when a 


frame aerial is used for directive reception 
it is usually best to employ more than one 
stage of high frequency amplification. Whilst 
appreciating that two tuned stages may be 
difficult to manage, there are occasions when 


566 
one stage is inadequate, and in this article 
the writer has made an attempt to design a 
universal high frequency amplifier, com- 
prising two stages and possessing reasonable 
efficiency. 

Unless a capacitative or inductive feed-back 
system is employed, an amplifier of this sort 
is certain to oscillate. The degree of oscilla- 
tion is, of course, to some degree controllable 
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value of such feed-back, it becomes necessary 
to use valves which are specially designed to 


‘possess low interelectrode capacity. 


Self-oscillation is also controlled by intro- 
ducing damping into the tunéd circuits and 
the particular construction of the transformers 
described here does produce just a slight 
degree of damping which is practically 
sufficient to make the tuning of the set reason- 
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Drilling the panel. Owing to the few components the marking-out ts not difficult. 


by slightly detuning the circuits, whilst for 
long distance telegraph reception, such as 
bringing in the signals from a distant amateur 
station, the tendency to oscillate may be a 
desirable property. The coupling back which 
causes high frequency amplifiers to oscillate 
is present essentially in the form of capacity 
between the grid and plate of the valve and 
to bring to an absolute minimum the capacity 


ably simple. Damping can also be brought 
about by grid current, which is controllable 
by the potentiometer fitted in this instru- 
ment. It will probably be found that when 
the potentiometer slider is at the negative 
end that signal strength will be a maximum, 
owing to the almost negative resistance of 
the oscillatory circuits, but the tuning may 
be very much flattened and self-oscillation 
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critically controlled by moving the slider 
towards the positive end of this poteatio- 
meter. 

Another feature is the use of plug-in 
units, by which it is possible to inter- 
change tuned transformer, tuned anode 
or resistance-capacity methods of high fre- 
quency amplification. On reference to the 
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components employed and the liberal spacing 
provided on the panel. The list of parts 
required is as follows :— 
I Ebonite panel, 9" x 12” x }’. 
I3 Ebonite panels, 24” x 21" x or 1" 
I Ebonite panel, 3” х 3” х ; or “ 
for the resistance unit. 
1 Ebonite tube, 2’ of 2” diameter. 


The assembly of the components and the wiring. 


circuit diagram it will be seen that the tuning 
condensers must have a very low zero 
capacity, so as not to form a shunt circuit 
when the anode resistances are connected 
across the Н.Т. + and plate leads. The 
particular variable condensers used are small 
and are designed to present very low capacity 
indeed across their terminals when set in a 
zero position. 

The construction of the amplifier is really 
quite simple in view of the small number of 


8 Terminals. 
2 Sets of valve clips. 
20 Valve sockets. 
44 Valve pins. 
4 Clix sockets. 
2 Filament rheostats. 
I Potentiometer. 
2 Micro-condensers. 
2 Coil plugs. 
2 0:0003 míd. fixed condensers with 
clips. 
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2 Grid leaks (2 megohms). 
2 Anode resistances. 
Some 2" x 16 S. W. G. brass strip. 
Some 5/16" x 16 S.W.G. brass strip. 
4 lb. 16 S. W. G. tinned copper wire. 
Case 9" x 12" x 6” deep. 
Various nuts and screws. 
A detailed drawing is given of the panel, 
showing the positions for all holes and 
the comparative few parts which are 
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which are exactly at right angles to the 
panel surface, and should by accident a 
portion of the panel break away as the drill 
passes through, the jagged edge will appear 
in front of the instrument. | 
Suitable engraving сап be seen in the 
illustration showing the front of the instru- 
ment, which can be either machine done 
quite cheaply or transfers may be made use 


of and produce quite a pleasing appearance. 


Practical wiring diagram. Right-angle wiring gives a good appearance, but ts not essential, as the leads are 
not numerous. 


carried on the panel, makes the setting 
out of these holes quite easy. The detailed 
drawing is a view from the front, for although 
many experimenters prefer to set out the 
positions for holes on the back of an instru- 
ment panel, it is not a practice to be gener- 
ally recommended, as holes made from the 
back of a panel may not appear in the correct 
position on the front. It is very difficult 
indeed to make holes with а handbrace 


Little need be said concerning the attach- 
ment of the components to the panel, while 
the wiring also will be found quite simple and 
can be followed from the drawing, showing 
the back of the panel after assembly. 

To turn now to the construction of the 
units which plug on to the face of the instru- 
ment, it need only be mentioned that every 
care should be taken in the setting out of the 
positions of the holes for the connector pins. 
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Owing to the length of these pins a bad fit 
will result if the holes are not perfectly square 
through the ebonite and precisely in the 
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template, the chance of a bad fit when inter- 
changing the units is very remote. The con- 


struction of each of the units is shown in an 


Details of the interchangeable units. 


correct position. А good method to follow 
in cases where a number of holes have to be 
set out in this manner is to construct a small 


О» мт 


connecting up condensers externally. 


brass template about 1 in. in thickness with 
edges filed square and holes of the correct 
size and precise location. Using such a 


accompanying drawing and it is not thought 
necessary in this instance to give the actual 
dimensions. 


The transformer units are wound on 
ebonite formers which may be attached to the 
panel with 6 B.A. screws tapped into the edge 
of the former. The primary winding is put 
on as a single layer and is covered with 
empire cloth with edges slightly overlapping 
the ends of the primary winding. The 
secondary is wound also as a single layer and 
owing to the tight coupling thus produced, 
may consist of an equal number of turns to 
the primary. А number of these trans- 
formers will have to be constructed as the 


maximum capacity of the two tuning con- 


densers is so small that the tuning range for 
any individual transformer is somewhat 
limited. To provide greater tuning ranges 
and particularly when using a tuned anode 
unit, sockets are fitted just beneath the 
condensers so that external tuning condensers 
may be connected across those fitted in the 
set. 
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IDEAS IN PRACTICE. 


Picking up contact with Frame Aerial. 


In rotating a frame aerial to determine 
that critical position which gives greatest 
signal strength, some difficulty is experienced 
in preventing the trailing leads from be- 
coming entangled. It is very desirable to 
arrange the frame so that it will freely 
rotate, for when searching for the correct 
adjustment, it is often a matter of determin- 
ing a midway position in the setting to 
obtain the best signal strength. 

One of the best methods of providing a’ 
good bearing for rotating a small frame 
and also for picking up contact with the ends 
of the wire is to use a plug and jack, termin- 
ating the wire on the plug and supporting 
the jack on a raised base piece. 
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Plug and jack for making contact with frame 
winding. 


VALVES FOR READERS. 


Somewhere in his apparatus almost every 
amateur experimenter has embodied an 
original device, an idea of his own, with the 
object of obtaining efficiency. Readers are 
invited to send in a description, and а 


sketch if necessary, of any such gadget 
ог idea. To the readers whose suggestions 
are accepted for publication, a receiving 
valve of standard make will be forwarded. 
Suggestions should be forwarded to the 
Editor of the Wireless World and Radio 
Review in envelopes marked Ideas.“ 


A Useful Fine Adjustment. 


It is essential when tuning to short 
wavelengths or when adjusting a receiver 
ncar the point of oscillation to be able to 
produce very critical settings with tuning 
condensers, variometers or coupling. 


The eccentric roller on the emall spindle gives a 
minute movement to instrument dial. 


The use of a vernier plate complicates 
very much the construction of the condenser 
and it is only necessary to fit a device that 
will provide for rotating the spindle through 
a fraction of a degree on the engraved 
scale to give the required fine adjustment. 

In the arrangement shown here a thin 
piece of ebonite is held down under a spnng 
washer, making only friction contact with 
the knob and dial. Thus the condenser can 
be turned with the ebonite strip remaining 
in position. A slotted brass plate on the end 
of the ebonite strip engages on an ebonite 
roller which is set up eccentrically on its 
spindle. By revolving the small ebonite 
cylinder the condenser dial can be propelled 
to a very small extent in either direction. 
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An efficient transmitter of simple and inexpensive construction. 


A LOW POWER TRANSMITTER. 


It would appear that there is some misconception amongst many amateurs 


who are about to start transmitting. 


In the first place it is thought by 


many that in order to secure good results and range it is necessary to em- 
ploy an expensive and complicated transmitter and secure a high tension 


supply of something in the neighbourhood of 500-1,000 yolts. 


This is quite 


an erroneous view of things as will be seen from the details and results of 
the station here described. 


By RareH W. Н. BLoxam. 


HE main idea is to secure the 

utmost efficiency possible, with a 

minimum expenditure of power. 

Continual experiments were made 
in order to get the maximum radiation 
possible on a given high tension voltage. It 
is easy to get more by increasing the H.T. 
but this is the course of action to avoid. 
The writer does not claim any record figures, 
and is well aware of possible improvements 
which could be made, but which it is beyond 
his power to effect by force of circumstances. 
And now a description of the station. 


~ 


AERIAL. 

The aerial consists of a two-wire inverted 
L“ with spreaders 9 ft. long. The far end 
is fixed to a pole erected on the chimney stack 
of a building and is about 35 ft. above 
ground level. The lead-in end is secured 
under the eaves of the house, but with a 
make-up rope inserted to keep the down lead 
some 5 ft. from the wall. At this end the 
aerial is about 28 ft. above ground. Куеп 
with the lead-in so close to the wall, the aerial 
top is very short really, being only about 50 ft. 
long. Circumstances do not permit the 
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counterpoise being more than 16 ft. long. 
It consists of four wires arranged in a fan 
shape. The width between the two outer 
wires at the far end is 9 ft. 6 ins. Aerial and 


counterpoise are carefully insulated with 


porcelain shell pattern insulators. 

Of course, this arrangement is not the 
most ideal. For instance, the counterpoise 
should be at least as long as the aerial, 
if possible extending beyond it. In addition 
the site is rather badly screened by buildings 
and trees on all sides and a group of 
telephone wires crosses 3 or 4 ft. above the 
aerial. 


AERIAL TUNING INDUCTANCE. 

The A.T.I. at present used (not that 
shown) was constructed by winding 
35 turns of aerial wire (7/22 copper) on to a 
5 in. cardboard tube, the turns being spaced 
approximately }in. Prior to winding, the 
tube was given two coats of shellac varnish. 
The ends of the wire are secured through 
holes in the tube, but are insulated at these 
points by svstoflex. "The grid coil is arranged 
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to rotate inside the large tube and is situated 
at one end. It consists of 16 turns of 18 
gauge D. C. C. wire on a 3} in. tube mounted 
on a 2 B.A. spindle which carries an insulating 
knob at one end for adjustments. 


TRANSMITTER BOARD. 

For convenience and cheapness the panel 
was built up on a wooden base board which 
measures I5 ins. by 9 ins. and has battens at 
either end. Terminals are fitted to matted 
ebonite strips which are screwed, to the 
board, clearance holes being drilled to make 
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way for the terminal ends. The valve 
holder is arranged on a raised ebonite base 
with four terminals. 
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Fig. 2. 


The plate millammeter is a Weston 
instrument reading to тоо milliamperes. 
The aerial ammeter is of usual pattern, 
reading o to 1-0 amp. The grid leak came out 
of an ex-army transmitter and is of 6,000 
ohms resistance, wire-wound zon a small 
bobbin. 

Fig. 1 shows the exact circuit arrangement, 
by which it will be seen that the so-called 
“ reversed feedback " circuit is used, with 
series feed. Reversed feedback with parallel 
feed is shown in Fig. 2, and is sometimes used. 
Series or parallel feed may be distinguished 
by noting whether the power feed to the 
plate also carries the oscillatory Н.Е. 
current or not. In using parallel feed it 
is essential to employ a radio frequency 
choke where shown, in order to prevent 
H.F. currents from straying into the power 
supply. In the case of series feed the 
currents are by-passed by the condenser 
Сз, which also by-passes the milliammeter 
which might otherwise offer considerable 
impedance to H.F. currents. 


HicH TENSION SUPPLY. 

No electric mains being available, the 
problem of H.T. supply presented some diffi- 
culty. However, it was decided finally to 
employ 240 volts, consisting of four 60-volt 
H.T. batteries joined in series, and strive to 
make the most of the limitations that would 
appear to ensue. The writer had previously 
used an ex-army T.V.T. unit but it was 
found very difficult to keep the note steady ; 
accumulator charging became a problem, as 
the T.V.T. unit takes about 2 amps. at 
least and finally the J. C. W. produced is 
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hardly desirable in the cause of reducing 
interference to a minimum, which it is up 
to all amateurs to champion. As H.T. 
batteries do not present an unlimited source 
of supply, especially when called upon to 
provide 20 to 30 milliamps., it was decided 
to key the H.T. lead, in order to prevent 
any current flow except when the 
key is pressed. This arrangement also 
facilitates the making of rapid adjustments, 
as, provided the key is not pressed, the A. T. I., 
etc., are “dead " and there is no risk of 
shock or burn when adjusting anode tap, 
etc. It is not, however, desirable when 
very high H.T. voltages are employed. 

The double pole switch below the milli- 
ammeter is arranged to short the grid leak 
and condenser, if this is required. In the 
other position it shorts out the aerial am- 
meter. This is always desirable once adjust- 
ments have been made, as the ammeter 
presents appreciable resistance in the aerial 
circuit, so that the true radiation will be a 
httle more than that indicated, if the meter 
is shorted out. 

And now a few remarks as to setting up 
and experience of the instrument's operation. 

It is essentiaf to keep the aerial and 
counterpoise leads as short as possible and 
away from walls, etc. 

When first constructed the grid coil had 
35turns. Allefforts to increase the radiation 
beyond 0-25 amps. at 125 metres were fruit- 
less. Nineteen of the grid turns were then 
removed and—gee ! up jumped the needle to 
O:45 amps. first go! Sixteen turns was 
found to be just right, as maximum coupling 
is needed at 180 metres and nearly minimum 
at 80 metres. Watch the value of your grid 
coil carefully—it may be the reason why 
you can't get тоге “ amps. in the acrial." 
The valve used at present is an L.S. 
At less than 120 volts H.T. the grid leak 
and condenser make no difference, but with 
higher H.T. than that, a slight saving'in plate 
current is effected by having them in'circuit. 

It should be obvious to all, that to obtain 
economical results the aim should be to 
obtain maximum current with minimum plate 
current consumption. It will be found that 
when maximum radiation is secured the grid 
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coil can be adjusted so that this radiation is 
maintained, but at the same time the plate 
current drops slightly. The variable con- 
denser is useful in securing this fine adjust- 
ment. In this connection also, it has been 
found advantageous to impress a negative 
bias on the grid, and a 15 volt unit is used 
with a wander plug so that bv experiment a 
suitable value may be found for the valve 
in use. 


RESULTS. 

At 125 metres wavelength the apparent 
aerial current is 0:56 amps. with 240 volts 
H.T. and plate current 27 milliamps. The 
power input to the valve is thus 6:48 watts. 
Continental stations can be easily worked in 
daylight. Signals have been reported by 
8 BN in Paris, strength R 7, on one-valve 
Reinartz receiver. 

A report from 8RO in Department 
Moselle, France, gives strength R.4. This is 
583 miles distant, so that the range is pro- 
bably 700-800 miles at least. At 125 metres 
the aerial tap comes at the 11th turn with 
series condenser half “in.” The anode tap 
is at the r4th turn. 

The station was first operated with six 
turns only in the aerial circuit and 
the writer could not understand why no 
one replied to his signals. Subsequently 1t 
was discovered that with this adjustment the 
wavelength was 85 metres! These settings 
are given as a rough guide. They will, of 
course, vary with individual aerials. 

A final word on checking your wave. The 
writer has no wavemeter available. An 
approximate check may be obtained by 
listening on the receiver with aerial discon- 
nected, provided the settings of the receiver 
can be identified with wavelength fairly 
accurately. It will be found that several 
settings of the condenser will produce a note. 
All these are harmonics and not the true wave. 
The true wave will produce only strong 
clicks in the telephones as the key is depressed 
and released. The reason for this is that the 
transmission is so powerful as to cause a 
complete “ wipe-out ” on the receiving valve 
at such close range, so that it is prevented 
from oscillating. 
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» MOUNTING HOME-MADE COILS. 


AN EASY METHOD OF FITTING UP GIMBAL CONTACTS. 


This simple method of mounting saves the use of a number of coil sockets 
and provides reversible coupling. 


By W. P. VAUGHAN-PRICE. 


T is hoped that this short description 

of a quick and simple method of making 

gimbal! mountings for “ Lokap,” 

'" Zodal" and other coils may be of 
interest to amateurs who, like myself, have 
tired of loose ends of wire and the conse- 
quent trouble of changing coils. 


it is not an easy matter to mount coils of 
narrow cross section really rigidly on them. 

The materials required are a number of 
copper rivets of different lengths, about 
3/32nds in. diameter with flat heads about 
1 in. across (these can be procured at most 
ironmongers for a few pence per dozen), a 


The gimbal adapter with various mounted сойз and a variometer. - 


The use of standard plugs in any number 
entails considerable expense if bought and 
a lot of trouble and time if made at home, 
and, even if a supply of plugs is available, 


few square inches of paper ebonite or fibre 
and a length of narrow tape (the narrow . 
green variety sold on cards by most stationers 
is very satisfactory). | 
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The two ends of the coil are cut to about 
I$ ins. long, bared for about 4 in. and each 
soldered to the head of a rivet. Two short 
strips of the paper ebonite are then cut 
about 1 in. long and the same width as the 
finished coil, and a hole large enough for 
the rivet to push in tightly is made in the 
middle of each. А prepared strip is now 
put over each rivet and bound in place with 
the tape on opposite sides of the coils, one 
or two thicknesses of thick paper being 
first put under the rivet head to protect the 
outside layers of the coil. Fig. 1 is a sketch 
of fitting assembled ready to bind, and also 
shows the shape of the strip which holds 
the rivet in place. 

In order to avoid being compelled to 
use only coils with gimbal mounting a 
standard plug was adapted for holding 
these coils and this can be plugged into any 
standard coil holder. The details of this 
can be seen from the photograph which 
also shows some finished coils. 

In Fig. 2 the tube “А” on which the 
top contact is fastened has saw cuts at 
each end and isa tight sliding fit on the 
piece of j in. brass rod B" to accom- 
modate various sized coils. 

The variometer in the top right-hand 
corner is made up by the same method and 
easily covers the broadcasting band of wave- 
lengths. 


b 


Rivet and insulating strips ready for 
binding to the coil. 


Fig. 1. 


A good tip when using the Lokap " coil 
winder is to wrap one layer of coarse sand- 
paper round the former, which can be held 
in place by a rubber band and is prevented 
from slipping by bending over a strip at 
one end which lies in one of the saw cuts on 
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the former. The wire in the first layer does 
not slip if this is done and it is therefore 
unnecessary to unwind this. When the 


Fig. 2. Detatls of the gimbal mounting. 


requisite number of turns have been put 
on, a spot of paraffin wax secures the end 
and prevents the coil unwinding. The sand- 
paper with the coil on it can then be easily 
slipped off the former and carefully removed 
from the coil, when another spot of wax 
secures the inner end. The loose ends of the 
winding are threaded through the middle of 
the coil so that they come out at opposite 
points on the periphery and the whole 
given a not too liberal dressing of shellac 
and thoroughly dried. The coils are* then 
quite hard and ready for mounting and even 
the smallest, of 20 turns, is quite rigid 
and does not buckle when gripped in 
the holder although no support is fitted 
inside. 
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ADMIRAL SIR HENRY B. JACKSON. 


RETIREMENT FROM THE ADMIRALTY. 


HE close of July saw the retire- 
ment from the Navy of Admiral 
of the Fleet, Sir Henry Brad- 
wardine Jackson, G.C.B., K.C.V.O., 
F. R. S., D. Sc., M.LE.E., after a long and 
varied career. Although Sir Henry's associa- 
tion with the Navy, culminating in his 


appointment to the highest rank before 


the end of the War, would provide ample 
material for the biographer, it is his active 
and unflagging interest in the development 
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ceived the idea of employing Hertzian waves 
for naval signalling purposes, especially 
in connection with torpedo boat work. 
The experiments consisted,* in" the main, in 
exciting a circuit which included a filings 
coherer tapped by the hammer of a high 
resistance trembling bell. 

From this time onward Sir Henry Jackson's 
name has been closely associated with 
naval wireless telegraphy, and great credit is 
due to him for many improvements effected 


ad 


Photo: Barratts. 


Admiral of the Fleet Sir Henry B. Jackson, G. C. B., K. C. F. O., F.R.S., B.Sc., M. I. E. E., 
erperimenting with his wireless apparatus. 


of wireless telegraphy and telephony, which 
must appeal to every amateur and experi- 
menter. 

Born in 1855, Admiral Sir Henry Jackson 
entered the Royal Navy in 1868. In 1906 
he had attained the rank of Rear-Admiral 
and by 1912 was Chief of Naval War Staff. 
The year 1915 saw his appointment as First 
Sea Lord. ' 

It was in 1893 that Sir Henry, whilst in 
command of H.M.S. “ Edinburgh," con- 


in its use. In 1920 Sir Henry" Jackson 
became Chairman of the Radio Research 
Board. 

The retiring Admiral has invariably shown 
a deep interest in amateur experimental 
research, and in 1922 occupied the Presi- 
dential Chair of the then Wireless Society 
of London. As a Past President, Sir Henry 
Jackson is a frequent figure at the 
meetings of the Radio Society of Great 
Britain. 
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CORRESPONDENCE 


Radio Coach 6 ZZ. 


To the Editor of THE WiRELESS WORLD AND 
Rapio Review. 


Sm. —With reference to the article appearing іп 
your issue of July 16th, on Radio Coach 6 ZZ, 
I notice a paragraph on page 450 which may possibly 
be misunderstood. I refer to the reference made 
to the incorrect functioning of the relay key. Ав 
I was reeponsible for the construction of this key 
I do qot want it to be thought that there was any 
defect in this particular piece of apparatus; the 
actual fault developed in the hand key which was of 
Post Office pattern and was due to a somewhat 
unreliable contact in the send-receive switch, fitted 
to this piece of apparatus. When this had been 
overcome the relay key operated with perfect 
reliability throughout the test. 

In another part of the article, I noticed that it was 
mentioned that the signal strength íell off sharply 
as the coach reached the centre of King's Cross 
Station, and the explanation suggested was that 
the waves were penetrating into the station through 
the two open ends. Whilst there may be something 
to be said forthis theory, I would point out, however, 
that it is far more probable that the diminution of 
strength in the centre of the station, which I 
observed at the time was exceedingly pronounced, 
was due to the fact that the coach was passing 
directly under a steel foot-bridge connecting the 
various platforms, and therefore it would appear 
that the cause was mainly due to the absorption 
of wave energy by this particular bridge. 


MAURICE CHILD. 
London. 


An International Language. 


To the Editor of THE WIRELESS WORLD AND 
Rapio Review. 


Sm. — A brother electrical engineer writes in your 
issue of July 9th on the question of an international 
language, and pushes the claims of “Ido” or 
66 По.” 

I have always been а keen internationalist, and 
in 1903 took up Esperanto. To be brief, I have 
since then found it suitable for all the requirements 
of everyday life, for technical and for mathematical 
work, and so I am satisfied. The fundamentals of 
Esperanto are fixed, and changes, if they are ever 
possible, must be of slow growth, а point that some 
think wrong, but which seems necessary owing to 
the many changes that we see in the case of Ido, 
or are we now to say, Ilo. I do not mind what the 
language is as long as it fulfils the purpose of an 
international tongue, and I would readily adopt 
Ido“ or “ По " if it was more suitable and could 
become a little more stable. Certainly a fow years 
ago it had become complicated as compared with 
its parent, Esperanto, but your correspondent says 
that it is now simplified. 

To avoid any misunderstanding I may add that 
my experience is that I have never heard Ido 
or “ Ilo " broadcast, nor have I heard oí its being 


broadcast, but I have four times heard Esperanto 
broudcast and on many more occasions have I seen 
that it was to be broadcast from the general preas 
and not from Esperanto journals. 

There is а British Esperanto Radio Club, and the 
Internacia Radio-Revuo. *“ Radio-Servo,” is a 
monthly journal published half in Esperanto and 
half in national languages that vary from month 
to month. 

I am aware that the Wireless World and Radio 
Review is not the place to discuss the question of an 
international language, but trust that you will 
allow me to correct a wrong impression that may 
have been given by your previous correspondent. 


F. PEAKE SEXTON, A. R. C. S., A. M. I. E. E. 
London, S. W. I. 


The ARRL and International Language. 


To the Editor of THE WIRELESS WORLD AND 
RADIO REVIEW. 


Sır, —Referring to the letter of Mr. E. H. Turle 
appearing under “Correspondence”? in your 
July 9th issue of The Wireless World and Radio 
Review, I wish you would correct a statement made 
that ‘The Widespread American Radio Relay 
League recommend and are organising the adoption 
of ldo for all transoceanic work.” 

This is quite incorrect ; the League has been 
considering Ido, Esperanto and other neutral 
auxiliary languages for some time, and has solicited 
the opinions and criticisms of individuals and 
organisations, in radio circles and otherwise, in an 
eflort to determine which system would be tlie 
most acceptable to all concerned. ‘The consensus 
of opinion has been overwhelmingly in favour of 
Esperanto, and while our Board of Direction has 
not taken definite action in espousing Esperanto, 
this will nevertheless be its choice when it is 
presented for consideration. I will not go into 
the various reasons why Esperanto is considered 
preferable to Ido, this letter merely being to correct 
any misinformation your readers have gathered 
from the letter of Mr. Turle. Thank you for 
giving this what publicity you can. 

CHARLES SERVICE, JR., 
Assistant Secretary. 


The American Radio Relay League. 


Dont have a long 
bill — write to us 
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A RÉSUMÉ OF MODERN METHODS 


OF 


SIGNAL MEASUREMENT 


By J. HOLLINGWORTH. 


DISCUSSION. 


(Concluded from page 549 of previous issue.) 


Captain A. G. St. Clair Finlay. 

After the extremely interesting things we have 
heard from Mr. Hollingworth and Dr. Smith- Rose, 
I do not feel that I can contribute very much of 
interest, except, possibly, from the point of view 
of the amateur who does not require measurements 
of signal strength to a laboratory accuracy. It is 
not very easy to do even that. The old shunted 
telephone method was one of the worst traps. 
Everybody’s ear is different in sensitivity from 
day to day and from minute to minute. There is 
the additional trouble that telephones are more 
responsive to one frequency than to another. If 
we have still to depend upon the human factor, we 
should choose something more reliable than the 
ear, and I have chosen the eye. I devised & simple 
apparatus for this purpose using a tuned reed, 
which was made to displace & small armature, 
communicating its movement, almost exactly like 
an ordinary hot-wire meter, to a small spindle, 
on which was mounted a very light needle. There 
was а spring at the end of it by which it returned 
itself and it was given a lag by means of being 
immersed in oil or glycerine. It measured the dis- 
placement on the diaphragm. Ii there was a very 
big movement in signal strength, occupying a few 
seconds, then the pointer would mark it. If not, 
it marked the maximum signal strength attained, 
but it depended on the lag how sensitive it was 
to actual movement of that sort. That did give 
me a considerable degree of accuracy. Thus 
if you are measuring the strength of another 
station on a visible meter of this sort, and the 
other man makes an alteration, you can, if you 
leave everything absolutely constant, immediately 
give him the measurement on your meter. Another 
method, which I devised subsequently, and which 
was very much more accurate, makes use of a 
neon tube. Amongst the peculiarities of the 
neon tube is the fact that the colour changes 
with the brilliancy, with the passage of current 
through the tube; the colour is not constant 
throughout the range, there being very much more 
yellow towards the upper range, when more current 
is passing, than when it is iust alight. A neon tube, 
with almost pure neon, will give you pure orange 
red, which is one of the two colours in the two- 
colour procees, and if you arranged а screen with 
a complementary colour, that is to say, blue-green, 
it is possible во to adjust the two that when the 
neon tube remains at the colour and intensity 
which represents the mean point on the valve 
characteristic, the result will be black on the 
screen. It is not really & screen, but а long scale, 
about 7 ins. or 1 ft. long, and 1 illuminated the screen 
by a shielded neon tube, & mirror exactly registering 
with the little screen, which was only about j-in. 


wide. What happens is that the greater the 
signal strength, the more the tube is illuminated 
at the peaks, and the more it departs from the 
combination which gives black, and as the screen 
is graduated in colour it ceases to be black at 
the bottom, and goes up rather like the spirit 
bulb in a thermometer, and appears to become 
fluorescent. It is evident that you can measure 
signal strength directly in that way, because 
the greater the signal strength the higher up 
the screen it goes, and you can mark out the 
scale in any way you like, either in absolute scale 
or & percentage scale or any other sort. Another 
thing is the difficulty of allowing for atmospheric 
variation from time to time. Even in the moming 
and afternoon of the same day the conditions might 
be entirely different. You may take readings on 
the same station which will vary owing to extra- 
ordinary conditions. 

I have, however, observed in connection with 
directional reception under certain conditions 
that the definition of the minimum tends to vary 
in sort with that of the maximum, and have even 
attempted, with a certain limited success, to apply 
this effect practically to obtain a species of auto- 
matic compensation for such errors. Under favour- 
able reception conditions both maximum and 
minimum effects may be strongly marked, whereas 
as the conditions deteriorate and the maximum 
becomes weaker, the minimum may become ess 
weak in proportion and differential readings on the 
two observations exhibit less variation than direct 
readings on the maxima, or no variation at all, if 
the change is due to natural causes affecting propa- 
gation, whereas if it is due to actual reduction of 
output at the transmitting end, for example, both 
will become weaker and the variation will be shown. 
It would appear that the causes of attenuation in 
the former case cause also diffusion, as is, of course, 
also known to occur in other cases of waves in 
different media, and if the two effects can be sub- 
jected to measurement and their relationship be 
determined—if indeed they can be supposed to 
possess any definite relationship—then, perhaps, we 
may have a means of discounting the one type of 
error which may on the face of it appear beyond 
elimination. It is difficult to see how the widely 
different effects of deflection and absorbtion proper 
can permit of any constant relationship such as to 
provide a reliable working basis; but the effect, 
nevertheless, exists and appears capable of practical 
application up to a point at present indeterminate. 
It is an effect which I am investigating; but 
perhaps Mr. Hollingworth, or Dr. Smith-Rose with 
his experience in directional work, may have 
observed it and may have some information on the 
subject. I should like to congratulate our lecturer 
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upon the^great deal that he has contributed and is 
contributing to the subject of signal measurement. 
It is one which, despite its ultimate importance and 
really great interest, few have the patience to 
pursue, yet in which, I think, given the necessary 
encouragement and co-ordination, the work of the 
amateur might be of the greatest value to Science. 


Gapt. Plugge. 


I would like to &dd my thanks to those already 
expressed, to our lecturer this evening. 

Measurement has always been & landmark in 
the mastering of & new science. Measurement in 
itself seems a very simple matter. It merely 
consists, one might вау, in comparing an unknown 
quantity with one that is known. In practice, 
however, a considerable amount of difficulties arise. 

It is very satisfactory indeed to know that this 
problem is being attacked at the N.P.L. The N.P.L., 
under the able leadership of Prof. Petavel, has 
always been our national home of measurement 
and calibration. ` 

The problem is in the hands of our lecturer to- 
night and we may feel confident that the great 
strides that are necessary in this direction will be 
made and this to the great benefit of civilisation 
and mankind. 


Mr. G. G. Blake. 


We have all very much enjoyed the paper. One 
thought has occurred to me. 1 have been interesting 
myself of late a good deal with Major Tucker’s gun 
microphone. That consists of a very fine piece of 
wire kept at & low state of incandescence in one 
arm of the Wheatstone bridge, and it has been 
shown to be so sensitive that an explosion in Holland, 
which could not be heard by ear in this country, 
was heard by this gun microphone, and recorded 
on а siphon recorder. I wonder whether, if the 
sound from a telephone ear-piece were allowed to 
act on such a hot wire microphone, readings could 
be obtained direct, either with a siphon recorder 
or some form of galvanometer. Could the lecturer 
say whether there is any possibility of development 
on those lines ? 


Mr. Hollingworth, replying to the discussion, said : 


I fully agree with Dr. Smith-Rose in emphasising 
the importance of measurements in general and 
the importance of making sure that one is really 
obtaining what one set out to measure. 

In fact the extreme difficulty of checking results 
in work of this nature is one of the chief causes 
of the apparently alow progress. 

I was very interested in Capt. Finlay's deacrip- 
tion of his apparatus, as I have always strongly 
held the opinion that there are 80 many different 
purposes to be served by signal measurements that 
there is room for many different methods each 
designed for ite specific purpose. Important as 
absolute methods may be for certain investigations, 
there is very great scope for а system like this 
which gives a reliable relative comparison, and I 
am all the more impressed with it in that the 
author has had the courage to break away from 
the use of telephones. 

With regard to the directional effect, that is 
more & problem for Dr. Smith-Roge. Is it on short 
waves ? 
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It is down to about 50 metres and not on broad- 
cast waves. The highest has been 200 metres and 
the lowest 50 metres. 


Mr. Hollingworth. 


I do not know that either of us will be prepared 
to offer much opinion. We are about to commence 
work on wavelengths of this order, but are at 
present only in the preliminary stages. 

The point raised by Mr. Robinson about pitch 
and quality is of importance, but with the exception 
of Dr. Austin’s original work in which shunted 
telephones were only used as an auxiliary to a 
crystal measurement all the systems discussed are 
designed for use on C.W. Here, of course, the pitch 
is under control and also one object of the various 
intermediate circuits is to filter out the harmonics 
of the local source во as to keep its tone pure. The 
Moullin voltmeter has been used by its inventor 
for signal measuring pu In it, however, 
sensitivity has had to be slightly sacrificed to 
constancy of calibration and as in signal measure- 
ment work immediate calibration of the whole 
amplifying system is necessary there is no particular 
gain except when dealing with signals of such 
strength that it can be used directly in the aerial. 

Mr. Blake’s description of the hot wire arrange- 
ment is very interesting. In signal work, you have 
to deal with currents of a few micro-amperes, and 
I do not know if that is within the range of sensi- 
tivity of that apparatus. The only other possible 
difficulty is that it involves metallic contact with 
the measuring instrument, and that is liable to 
introduce capacity effects ; but if that can be got 
over it sounds a very hopeful method. 

Mr. Carpenter's remarks about the frame and 
aerial receiving the same signal were very interest- 
ing, and it is & problem we have often discussed. 
The difficulty is, when actually making the 
experimenta, to abolish the aerial and get the frame 
there 80 quickly that you can be quite sure the 
signal has not altered in the interval. We have 
also an arrangement in one of the laboratories by 
which I could be hoisted about 30 ft. in the air 
with the signal measuring apparatus, but there 
again there is still the problem of whether, by the 
time you have done it, the signal has or has not 
changed, but I am shortly hoping to obtain 
information as to whether the changes аге very 
rapid or not. I will plead great cowardice in that 
for the present I am deliberately avoiding all night 
effect. P have enough trouble as it is to keep me 
going for many years, and all the remarks I have 
made this evening are confined purely to effects 
when I am quite sure there is no night effect 
coming in anywhere. : 


The Chairman (Brig.-Gen. Sir Capel Holden, 
K.C.B., F.R.S.). 


It devolves upon me now—and a very pleasant 
duty it is—to ask you to pass & very hearty vote 
of thanks to the lecturer for what we all feel—and 
1 am sure I am expressing the views of the whole 
audience—has been a very interesting and instruc- 
tive lecture, and has led to a discussion well worthy 
of it. I ask you to pass а hearty vote of thanks to 
the lecturer, in the usual way, by acclamation. 

The vote of thanks was carried with acclama- 
tion. 
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& CLUB NEWS 


DISSOLUTION OF Famous FRENCH CLUB. 

The last fortnight has seen the breaking up of 
the famous French Club des 8,” ita charter having 
been returned to the authorities. 

The ** Club des 8 " numbered among its members 
some of the first amateur transmitters in France. 


GERMANS TO RELAY BRITISH BROADCASTING ? 

A proposal to employ а broadcasting station in 
Berlin to relay British wireless programmes is 
contained in an article in the Vossische Zeitung, 
according to а correspondent of The Times. A 
new and powerful station having recently been 
erected the original Berlin station has now become 
superfluous, hence the suggestion referred to. 

To carry on such a service it is suggested that the 
relaying station should work on 200 metres, thus 
avoiding interference with the ordinary broad. 
casting programmes. 


SXX AND THE FRENCHMEN. 

The Chelmsford broadcasting station is making 
itself heard in France, and M. Level, of Etretat, 
reports regular reception on а crystal set. 

M. Thomassin, in Paris, is now able to eliminate 
the Radio Paris station, on 1,780 metres, and to 
pick up Chelmsford on а loud speaker. 


TEST TRANSMISSIONS FROM FL. 


Many amateurs report reception of the test 


signals now being transmitted from the Eiffel Tower, 
in accordance with the programmes published in 
this Journal from time to time. 

Although we are always glad to receive particulars 
of the reception of these signals, the full reports 
should be forwarded to Chef du Centre, Radiotélé. 
graphique de Paris, poste de la Tour Eiffel. 


FRENCH TACKLE FADING PROBLEM. 

The problem of fading has suddenly aroused 
keen interest in France, as a result of a definite 
move on the part cf the French Committee of 
Scientific Radio Telegraphy, who are making a 
special effort to tackle the problem from all angles. 
With this object in view special weekly Morse 
transmissions on 450 metres are to be made from 
the Ecole Superieure Station, Paris, at 11 p.m. on 
Saturdays, for the purpose of obtaining details 
regarding signal strength. 

The officials of the station and the Committee 
are asking all amateurs to co-operate in this work. 
According to an official announcement, observations 
“by ear will be in most cases very interesting, 
but for more precise work the shunt telephone 


method is recommended, and the Committee offers 
to send full information to anyone wishing to employ 
this system. All reports should be sent to M. 
Waddington, Vert-en-Drouais (Eure-et-Loire) from 
whom, no doubt, English amateurs may also 
obtain further particulars. 


ANOTHER POACHER. 

The call signs 2BC and 2AY are, it is suspected, 
being misused. The owner, Mr. Dudley F. Owen, 
of Limehurst, Sale, nr. Manchester, -hopes that 
the publication of this note will cause this practice 
to stop. 


U.S.-SwEDEN WIRELESS SERVICE. 

A direct wireless communication service between 
America and Sweden is to be opened on October 6th, 
when the new wireless station at Gremeton, Sweden 
will come into operation. 


Durcg PCH. 

Ав the result of our recent report concerning the 
suspension of Dutch PCII by the authorities, on & 
charge of unauthorised transmission, we have 
been advised by our Dutch contemporary the 
Radio Wereld, that it is unlikely that the station 
will be again operating in the near future. It will 
be remembered that accordi to the previous 
report the case was dismissed, but we now under- 
stand that the Open Ministry applied for а trial 
in & higher Court, and pending these p i 
PCII must remain silent, his apparatus being 
confiscated. 

We trust that this active Dutch transmitter 
will be equally successful in this new legal contest. 


NATIONAL PHYSICAL LABORATORY 
CALIBRATION SIGNALS. 

In the announcement of the new series of calibra- 
tion waves transmitted from 5 HW, the wireless 
station of the National Physical Laboratory of 
Teddington, we regret that the days of t isagi 
were omitted, although it was stated that trans- 
missions take place fortnightly on Tuesdays. 
The latest transmission was made on Tuesday. 
August 5th, and the service will continue fortnightly 
as before. 

Other particulars of these signals were given in 
the July 16th issue of this Journal, page 460. 


2UV's Success. 

Mr. W. E. F. Corsham (2 UV), of London, N.W., 
has been heard by the operator of an American 
ship, the s.s. Delaware Sun," Мг. G. R. Lenhert 
(3 BMJ). Steady signals were received, without 
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fading, while passing through the Panama Canal. 
At the time of this reception 2 UV believes that 
he was employing a power of 10 watts. 


AMATEUR TRANSMISSIONS FROM FINLAND. 

Mr. Erkki Heino, of Suomi, Finland, writes 
stating that his call sign is 2 NB, not 1 NA, ae 
given in a recent issue. The latter call sign is 
allocated to Mr. Leo Lindell, whose station is 
situated at Turku Il Rantakatu 46, Suomi. 

The following call si are allocated thus :— 

2 NM Karl Sainio, Helsinki, Merikatu 3, 
Suomi. 
3 МВ K. A. Hauvonen, Tampere, Sakko - 
laitos, Suomi. 
2 NG Ilman Jaemaa, Porvoo, Suomi. 
SHORT WAVES FROM ITALY. 

Readers may be interested to know that the 
following schedule of short-wave working is operat- 
ing in Italy :— 

IDO to IHT, on 117 metres 10 p.m. (G. M. T.) 
IHT to IDO, on 106 metres 11 p.m. (G.M.T.) 
IDO to IHT, on 117 metres Midnight. 

A well-known Italian amateur transmitter 
now beginning work on short waves is 1 MT, 
who has come down to 100 metres. 


BROADCASTING IN SWEDEN. 

Broadcasting regulations in Sweden are being 
fixed in a very short time, according to a Swedish 
correspondent, Mr. Walter Hermanson. The licence 
fee is not yet decided upon, but construction is in 
progress of five broadcasting stations in Stockholm, 
Gothenburg, Malmo, Sundsvaal or Herndésand, 
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The wireless scene in the Empire Pageant, depicting 
the reception at Newfoundland of the first wireless 

across the Atlantic in December, 1901. 
Mr. G. S. Kemp, who was Senatore Marconi's 
assistant on the actual occasion, is seen on the right. 


and Boden, under the auspices of the Telegraph 
authorities. It is expected that the stations will 


‘The first Ser quid 


Wireles 8 Signal: S^ 


The original apparatus employed by Senatore Marconi in 1901, with which to receive signals across the 


Atlantic. 


When not in use in the Pageant the apparatus is on view in the Newfoundland pavilion at the 


British Empire Ex 
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be in operation at the beginning of next year. 


The broadcast programmes will, it is understood, 
be provided by the more important newspapers. 


WIRELESS AND THE BLIND. 

In the July issue of the St. Dunstan's Review 
there appears the first of a series of articles on 
“ Wireless for the Blind." These articles, written 
by Captain Ian Fraser and Mr. Oswald Carpenter, 
are specially prepared with the object of helping 
blind people to understand and enjoy the theory 
and practice of radio. As the authors remark: 
Wireless is the only hobby, the results of which are 
measured and appreciated by the sense of hearing 
alone; it might almost have been invented for the 
blind." 

A singularity of the articles will, of course, be 
the absence of diagrams, which will be replaced 
by full explanations of circuits, connections, etc., 
it being felt that an embossed diagram of even the 
simplest circuit would feel so complicated as to be 
of little value. 


DuTcH TRANSMITTERS. 

According to the Radio Wereld, there are at 
present no ''licen:ed" amateur transmitters in 
Holland. Readers need not be astonished, how- 
ever, if they receive Dutch amateur signals. At 
present there are more than one hundred short-wave 
- amateur stations, while ten are working on 800 
metres. 


A FIELD Day. 

A field day on Ranmoor Common was held by 
members of the Lewisham and Catford Radio 
Society on Sunday, July 6th. Some interesting 
experiments were carried out with ' straight " and 
* reflex " receivers, and to the surprise of most, 
every set worked well ! 

* H.T.-less Circuits " will form the subject of a 
debate between members of the Society on August 
21st. 


Ѕновт WAVE TESTS FROM WASHINGTON. | 
NKF, the Washington Station, is conducting а 
series of daily tests on waves of 52 and 61 metres. 
Times of transmission (Sundays excepted), are :— 
3.30 to 3.45 a.m. (B.S.T.). 
5.15 to 5.50 a.m. (B.S.T.). 
9.30 to 9.45 p.m. (B.S.T.). 
Reports on the reception of NKF should be sent 
to the United States Naval Research Laboratories 
Radio Division, Anacostia, D.C. 


SWEDISH TRANSMITTER SEEKS TESTS. 

Mr. G. Fant (SMZZ), Post Box 55, Norrviken, 
Sweden, would be glad to arrange tests with British 
amateur transmitters. 
` SMZZ transmits on Wednesdays and Saturdays 
after 10 p.m. G.M.T., on a wavelength of 154 metres, 
though & reduction to 120 or 100 metres will pro- 
bably be made in September. А power of 20 watts 
is employed. Mr. Fant reports that he has already 
carried out successfullv two-way communication 
with 2 XG Northampton, over а distance of 905 
miles. 


Inp1a’s BROADCASTING PROBLEMS. 

The suggested regulations for broadcasting in 
India are not unlike those obtaining in the United 
Kingdom, but it is considered that the country is 
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too large to allow of the granting of a monopoly 
to a single company. It is therefore proposed to 
grant the monopoly, by Provinces, to persons or 
companies approved by the local Government 
concerned. Under t he scheme licences for reception 
would be available to the general public at a yearly 
fee of ten rupees, the broadcasting company in the 
province concerned to receive 80 per cent. 

Under the regulations, should they be finally 
approved, programmes other than news may be 
broadcast at any time of the day. 


Bap Luck ON ARCTIC EXPEDITION. 

A series of misfortunes has overtaken the Oxford 
University Arctic Expedition, which sailed on 
June 19th, under the leadership of Mr. George 
Binney, with the principal object of exploring 
North Eastland. 

While the two ships, Polar Bjorn" and 
“Oiland " were travelling at full speed a sunken 
reef was struck and great difficulty was experienced 
in refloat ing the ships. After many obstacles 
had been encountered the Expedition arrived at 
Mahlonberg Bay, the wireless operator, Mr. Law, 
was taken ill with pleurisy, and the wireless arrange- 
ments were completely disorganised. 

This, and the fact that Captain H. Hansen was 
suffering from blood poisoning in the face, obliged 
the party to postpone further efforts for the time 
being. Eventually the wireless operator was 
landed at Kingsbay and his place has been taken by 
Mr. Relf, who was wireless operator on the last 
expedition. 


Rapio IN U.S. BALLOON Rack. 

Wireless touch with 16 different broadcasting 
points largely contributed to the winning of the 
National Elimination Balloon Race in the United 
States by the Goodyear III, according to the pilot 
Mr. W. Van Orman. Weather reports broadcast 
to the balloon enabled the pilot to take advantage 
of favourable currents and to avoid thunder and 
snowstorms. 

Some interesting observations were made during 
the trip, regarding the prevalence of atmospherics. 
For instance, it was discovered that above an aiti- 
tude of 2,000 ft., the tendency was for the atmo- 
spherics to disappear and this was especially notice- 
able in the early hours of the morning. 


LPZ EwrLovs SHoRT Waves. | 

Among the high-powered stations now adopting 
short waves must be included LPZ, the Argentine 
Station. 

At 10 p.m. on August 2nd, Mr. J. L. Menars, of 
Le Blancat, France, heard C.W. signals from LPZ 
on а wavelength of 62 metres, of an intensity of 
about R 3. The receiver consisted of a Roinartz 
set and one stage of L.F. magnification, and con- 
sidering the distance covered such а result is өх- 
ceptional. 


— — — 


Booxs RECEIVED. 

General Principles of Wireless Transmission and 
Reception (one of a series of technical pamphlets 
for workmen). Issued by the P.O. Eng. Dept. 
London. H.M. Stationery Office, Imperial House, 
Kingsway. 35 pages, 27 diagrams. Price 6d. net. 
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tions are answered through the post. A selection of those of general! interest 
is published. 2. Not more than four questions may be sent in at any one time. 


3. Every 


question should be accompanied by a postal order for 1/-, or 3/6 for four questions, and by а 


cou taken from the current issue. 4. A 


free coupon a 


ears in the first issue of each 


month, and if this is sent in together with coupons from the three previous issues, the reader is 
entitled to have one question answered free of charge. 


ADDING A STAGE OF L.F. AMPLIFICATION 


wirH CHOKE CAPACITY COUPLING. 

T is often convenient to be able to add an extra 
loo magnifier to a receiver without disturbing 
the internal wiring, especially when the existing 
receiver is a standard commercial type. This can 
be done quite easily if the telephones are connected 
directly in the plate circuit of the last valve of the 
receiver. Further, the H.T. and L.T. batteries of 
the receiver may be used to supply the amplifier 
if the connections are made in the manner indicated 


Фнт с 
(enr) 
TO 


TELEPHONE 
T£ AMINALS 


(anooe) с 


+ LT 


Fig. 1. 


in Fig. 1. The choke coil is connected directly 
across the telephone terminals of the set, care being 
taken that the end of the choke coil connected to 
the grid coupling condenser is also connected to 
the telephone terminal from the anode of the last 
valve in the receiver. Since the minus end of the 
H.T. battery is connected to the L.T. battery in the 
set, only three battery terminals will be necessary 


the plate circuite of all the valves. 


on the additional amplifier. It is always safest 
to make the battery connections to any additional 
valve apparatus in this way in order to prevent 
the possibility of short-circuiting the L.T. battery. 


Loss ОЕ AMPLIFICATION. 


CORRESPONDENT states that the degree of 

amplification obtainable from the L.F. valves 
of his receiver varies from time to time. The 
amplification falls off suddenly, and as suddenly 
returns to ite normal value. 

There can be little doubt that the erratic be- 
haviour referred to is due to self-oscillation of the 
L.F. valves. Oscillation of the L.F. valves can 
often be heard ав a shrill whistle in the telephones 
or loud-speaker, the pitch being unchanged when 
tuning adjustmente are altered. In this case, 
however, the frequency of the oscillation is above 
the upper limit of audition, and the only indication 
of ite presence is the falling off in amplification. 

The coupling between the valves which causes 
oscillation is generally the 
the H.T. battery which is 


resistance of 

common to 
Oscillation 
from this cause may be stopped by connecting а 
large condenser across the H.T. battery. This 
condenser may have any capacity between I/ F and 
4uF, depending on the number of valves and the 
value of the total H.T. current. 


VALVES FOR H.F. AMPLIFICATION. 


HERE can be no doubt that valves of the 
V.24 or D.E.V. type in which the leads from 
the grid, anode and filament are well separated are 
the best valves to use for H.F. amplification. The 
price of these valves is higher than that of the 
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ordinary four-pin type, and it is natural, therefore, 
that amateurs should ask whether the benefit they 
hope to obtain will be commensurate with the 
additional outlay. The decision as to which type 
to use will depend upon the wavelength range for 
which the receiver is designed. Оп wavelengths 
&bove 300 metres it is doubtful whether the differ- 
ence in the results obtained warrants the extra cost. 
On wavelengths below 300 metres, however, the 
low inter-electrode capacity of the ''V.24"' type 
will be found а very distinct advantage, while their 
use will be absolutely imperative if H.F. amplifica- 
tion is to be successfully carried out below 100 
metres. 


FILAMENT RESISTANCES FOR D. E. R. 
TYPE VALVES. 


7 НЕМ the only receiving valves available 
were of the bright emitting type, it was 
customary to fit filament resistances of about 
5 ohms and to employ a 6-volt accumulator to 
supply the filament current to valve receivers. 
Dull emitting valves of the D.E.R. class, taking a 
filament current of 0.35 amps. at 1.8 volts may be 
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A THREE-VALVE AND CRYSTAL RECEIVER. 
| the circuit diagram in Fig. 2, it will be seen 
that a crystal is used for rectification instead of 
& valve. The crystal detector and the primary 
winding of the first intervalve transformer are 
connected across the tuned anode circuit of the 
H.F. amplifying valve in order to rectify and pass 
on to the L.F. valves the amplified H.F. currents 
in the anode circuit. Two L.F. amplifying valves 


‘are employed in conjunction with a double pole, 


double throw switch to cut out the last valve when 
great volume of sound is not required. 

The receiver as it stands at present would be 
suitable for the reception of broadcasting stations 
at loud speaker strength which are just outside 
the range of a crystal detector. Provided that 
the necessary attention has been paid to the choice 
of valves, transformers and suitable anode and 
grid voltages, the quality of telephony should be 
good. The range of the receiver could be increased 
by coupling together the plug-in coils used to tune 
the anode and grid circuits of the H.F. valves. 
The use of reaction in this way will also tend to 
improve the selectivity, which would not otherwise 


used with the existing 5 ohm resistances if the 
voltage of the accumulator is reduced to 2 volts 
by connecting the cells in parallel instead of in 
series. In some accumulators the cells are con- 
nected permanently in series by means of lead 
connecting strips burned on to the plate terminals. 
The voltage cannot, therefore, be reduced and the 
only alternative is to connect fixed 10 ohm resist- 
ances in series with each valve in order that the 
maximum filament current specified by the makers 
may not be exceeded when the whole of the variable 
resistance is switched out of circuit. With a fila- 
ment resistance variable throughout the whole of 
its range there would be a possibility of burning 
out the valve by turning the resistance too far. 


be very high; damping is introduced into the 
aerial circuit by the resistance of the aerial and 
earth system and into the tuned anode circuit by 
the crystal detector. 

Many people expect to obtain from a set of this 
уре a signal strength equal to that given by four 
valves. A moment's consideration will show that 
this cannot be e ted, for not only is signal 
strength lost by reason of the damping introduced 
by the crystal, but one also looses the amplification 
which would be contributed by a valve detector. 
A three-electrode valve used as a detector does at 
the same time amplify signals, though not to the 
same extent that it Жы уз if used purely as an. 
H.F. or L.F. amplifier. 
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New Editions of —— 
— Important Books 


THE CALCULATION 


THERMIONIC 
TUBES 
in 


RADIO TELEGRAPHY 
AND TELEPHONY 
by 


J. Scott - F.Inst.P., 


A. M. I. 
470 pages 388 Diagrams 


Price 15 / = nett 


(Postage 9d.) 


This revised and enlarged edition of 
Mr. Scott-Taggart's work 1% the best 
and most complete book which this 
well-known author has given the 
public, and deals thoroughly with the 
valve in all its working phases. We 
recomunend this volume to the 
experimenter who, we are sure, will 
and it in every way satisfactory. 


CHAPTER HEADINGS. 


Two-Electrode. Valves and the Theory 
of the Thermionic Currents — The 
Three-Electrode Vacuum Tube— The 
Vacuum Tube as à Detector— The 
Vacuum Tube às ап Ampli&er— 
Retroactive or Regenerative Amplifi- 
cation—Multi-Stage High-Frequency 
Amplifiers — Multi-Stage Low-Fre- 

y Ampli bined High 
and Low Frequency Amplifiers—Multi- 


, 


Oscillators, Waverneters, Capacity 
Meters, and other Measuring Instru- 


ube Devices— 
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& MEASUREMENT 
of INDUCTANCE & 
CAPACITY 
by 


W, H. Hetaa B.Sc., 
F.Inst.P., A E.E. 


224 pages 80 Figures 
Price 7/6 nett 
(Postage 9d.) 


The object of this book is to bring 
together, in à convenient form, the 
more generally useful formule and 
methods of measurement for 
inductance and capacity. This new 
edition contains twice the number of 
pages which appeared in the earlier 
edition, and in view of the consider- 
able development in recent years in 
the design of instruments intended 
for these measurements, the author 
has included the latest descriptions, 
many of which have not yet appeared 
in the various textbooks dealing with 
tbe subject. 


CHAPTER HEADINGS. 


The Calculation of Inductanee— 
The Calculation of Capacity—The 
Measurement of Inductance — The 
Measurement of Capacity — High 
FrequencyMeasurements—A ppliances 
for use in Measuring Inductance and 
Capacity— Formule of Inductance 
and Capacity—Derivation of Bridge 
Circuit Equations—Thirty-five Tables 
for Calculating Inductance and 
Capacity of Various Types of Coils, 


* Aerials, Condensers, etc., etc. 
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THERMIONIC 
VALVE 


and its Development in 
RADIO TELEGRAPHY 
AND TELEPHONY 


by 
J. A. Fleming, M.A., D.Sc., 
F.R.S. 


438 pages 280 Diagrams 
- Price 15/- nett 
(Postage 9d.) 


Professor Fleming needs no introduc- 
tion. His reputation is world-wide, 
and this new edition of his work 
brings the first edition right up to 
date. A tremendous amount of new 
infornation has been incorporated, 
which makes it a much more bulky 
volume and decidedly more exhaustive 
than previously. Ev 
serious interest in wireless would be 
well advised to include this in his 
library, as it is difficult to over- 
estimate its value and importance to 
keen experimenters. 


CHAPTER HEADINGS. 


SCIENTIFIC PRINCIPLES, Types 
of Electric Waves, Origin of Electrons 
Emitted from Hot Metals — THE 
FLEMING RECTIFYING VALVE, 
Various Types, Modes of Use and 
Application—THREE AND FOUR 


Use—T 
THREE-ELECTRODE VALVE — 
THERMIONIC VALVE CONSTRUC- 
TION : The Problem of Valve Manu- 
facture and Details of Construction— 
THE THERMIONIC VALVE AS A 
GENERATOR OF OSCILLATIONS 
—THERMIONIC VALVES AS 
AMPLIFIERS AND DETECTORS 
—THERMIONIC VALVE TESTING 
—FLEMING REPEATERS AND 
RELA YS, Its Problems and Require- 
ments — THERMIONIC VALVE 
PLANT, Advantages of Continuous 
Wave as against Spark Systems. 
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T is recognised that an L.F. Transfermer gives higher amplification than any other 
form of L.F. Intervalve coupling ; it is therefore essential that the best transforma’ 
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RADIO 


AN INTERNATIONAL RADIO 
WEEK. 


T will be remembered that in the autumn 

of last year, this journal, in conjunction 
with the American wireless magazine, 
Rad:o Broadcast, promoted the first 
Transatlantic broadcast experiments which 
were carried out by broadcasting organisa- 
tions in America and this country. Readers 
will remember that, although speech repro- 
duction of the re-broadcast transmissions 
could not be regarded as satisfactory, chiefly 
on account of atmospheric and other dis- 
turbances, vet as an experiment, the project 
was intensely interesting and indicated the 
possibilities which existed for re-transmission 
under more favourable conditions. 

This autumn we hope to make another 
attempt, and the B.B.C. is keenly interested, 
although they feel that transmission of this 
sort, if they are only experimental in char- 
acter, must not be repeated too often, as they 
believe that the public would not support a 
second enterprise unless it were considered 
more fruitful of result than the last. This 
year it 1s proposed to do more than broadcast 
American programmes only. The idea will 
be extended to the Continent. Re-broadcast 
during some particular week of trans- 
missions of various Continental broadcast 
stations is proposed. As far as possible an 
endeavour to co-operate with the Continental 
stations will be made so that the programmes 
shall be of a national character. 


THE LOCATION OF THE 
1,6600 METRE STATION. 


T the time when the proposals were 
first made to establish a long wave high 
power station as part of the organisation of 
the B.B.C., we wrote in the pages of 
this journal expressing regret that the 
whole matter had apparently been dis- 


TOPICS. 


cussed and final arrangements made bygthe 


B.B.C. and the Post Office without consulta- 
tion with other interests concerned. We 
found that the complete proposals were 
disclosed in the daily press before any com- 
munication had been made regarding the 
proiect to manufacturers, even those who 
were members of the B.B.C. itself. Con- 
siderable resentment was felt by the majority 
of firms on this account. 

The B.B.C., in replying to our criticisms 
then, justified themselves on the score that 
the station was nothing more than an experi- 
ment at that time, and that, without giving 
the scheme a trial, it was quite impossible 
to decide whether it would be a practical 
possibility and whether indeed the Post 
Office would authorise it at all. The B.B.C. 
considered that manufacturers had no reason 
to be deeply concerned in the matter until 
such time as it was definitely established 
that the station would be a permanency. 

Now that it is almost certain that the 
establishment of a permanent station will be 
sanctioned, it would seem that the time has 
come when manufacturers and other interests 


should be consulted regarding the project, 


and more especially regarding the site for 
the permanent erection of the station. 
Instead of this course being adopted by the 
B.B.C., we find that much the same attitude 
has been repeated as in the first instance. 
Those interests outside the B.B.C. which 
are vitally concerned about the permanent 
location of the station, obtained their first 
information as to the site from the daily 
press. It has recently been announced, 
whether officially or otherwise, that the 
location. chosen for the station is North 
London, and our own information gives us 
good reason for believing that the site is 
to be no farther oüt than a northern suburb. 
In a recent issue of this journal we invited 
readers to express their views on the r,600 
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metre station from experience gained during 
experimental transmissions. Whilst nearly 
every communication which we have had 
praised the efficiency and general usefulness 
of the station, complaints are general that 
it interferes with reception of some other 
stations, and particularly Continental trans- 
missions. 
If the station is now to be brought into 
London, it will in our opinion, make reception 
of anything else over a very wide band 
almost impossible for Londoners, more 
particularly with the apparatus which manu- 
facturers have designed up till now, where 
the necessity for special selectivity has not 
been so great. Again, what is going to be 
the position of those who have bought 
expensive sets in the London area in order 
to get good loud-speaker reception from 
London and other stations, when they find 
that with sets of half the efficiency they can 
still get the same results as regards strength 
and quality. 

The crvstal user will, of course, benefit 
enormously, but it 15 doubtful whether the 
public are being best served by this encour- 
agement to use crystal sets in preference to 
more stable and satisfactory valve 
receivers. 

The amateur who wishes to experiment is 
in the worst position of all. He is more 
numerous in London than in any other part 
of the country and yet he is going to have 
placed on his doorstep a station of such 
power that probably the troubles experi- 
enced with Leafield will be insignificant in 
comparison. 

We should have thought that the site 
chosen for the station should have been one 
as nearly central to the British Isles as 
possible, and reasonably remote from thickly 
populated areas. In any case we consider 
that a location nearer than 25 or 30 miles 
from London is a proposal which will not be 
welcomed whole-heartedly by any section of 
the community. 


THE NEED FOR A NEW VALVE. 


YEAR or two ago the number of differ- 

ent types of valves and other com- 
ponents was comparatively limited. Now, 
however, owing to the increased demand and 
the expansion of the wireless industry, coupled 
of course with the ever stimulating effect of 
competition, one can no longer stroll into 
a shop and pick up the first valve or first 
transformer met with and assume that it is 
applicable to a particular set or particular 
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purpose to which we intended to apply it. 

These considerations prompt us to express 
the view that in spite of the wide range of 
valves at present on the market, there still 
remains a need for yet another type which 15 
not at present available. 

The DE 5 type of valve, for example, 
requiring six volts for the filament, is 
efficient in low frequency circuits where 
transformer coupling is employed, and 
equally applicable for use as a detector, the 
reason being that it has good filament 
efficiency, a low internal anode-filament 
impedance, and a reasonable amplification 
factor. A voltage amplification per stage 
of 32 is obtainable under normal circum- 
Stances and uniform amplification over the 
speech frequency range can be obtained 
where suitably designed transformers are 
used. 

The valve which we would like to see, 
however, would be of the DE 5 type, which 
is really efficient and economical for H.F. 
circuits or resistance or choke coupled low 
frequency circuits, but developed so as to 
have a much greater amplification factor, 
say in the neighbourhood of 25. Such a 
valve would have an impedance of about 
25,000 ohms, and would be applicable for 
use in a resistance or choke coupled low 
frequency amplifier. The advantages of 
choke, and particularly resistance couplings, 
are well known, but they have certain 
disadvantages. 

With resistance amplifiers the voltage 
amplification per stage rarely exceeds 75 per 
cent. of the voltage amplification factor of 
the valve, and with choke coupling the figure 
may be stated to be in the neighbourhood of 
go per cent. 

If valves having the characteristics sug- 
gested above were available it would then 
be possible to obtainanamplification of about 
20 per stage, whereas the present DE 5 valve 
gives probably not more than six. Such 
valves would be equally applicable for high 
frequency amplification stages, where, for 
example, the tuned anode system of coupling 
is employed. At present those who use a 
six-volt accumulator are restricted in their 
choice of valves to those of the DE 5 or R 
V 24 or `об types. 

There is, of course, the DE 3 class, which 
takes approximately three volts at 60 milli- 
amperes for filament heating, but the valve 
we should like to see would be one designed 
along the suggested lines to operate in 
conjunction with the DE 5. 
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LTHOUGH the general principles 

of the operation of directive wire- 

less apparatus is the same in all 

tvpes, there are various methods 
of putting these principles into practical 
operation. 

Directive wireless may be classified under 
two distinct heads—directive reception and 
directive transmission. Either of these 
systems may have particular merits of its 
own and the applicability depends upon the 
general conditions and circumstances under 
which the apparatus is to be employed. 

If we have a moving station such as a 
ship, we can transmit signals which can be 
received by fixed stations on the coast, 
equipped with directive apparatus. The fixed 
stations can take bearings on the moving sta- 
tion and by means of a telegraphic or tele- 
phonic communication to the ship can inform 
the latter of its location. Such a system 15 
particularly convenient where it is un- 
desirable to have any complication of appa- 
ratus or additional weight on the moving 
station. Aeroplanes in particular, make 
use of this system. The method is, however, 
somewhat cumbersome, because the moving 
station must first transmit signals which 
can be identified by the fixed station and 
these signals must be maintained sufficiently 
long for satisfactory bearings to be taken 
by the fixed station. The fixed station has 
then to transmit to the moving station the 
results and altogether the time taken may 
be considerable, especially if bearings from 
two or three fixed stations have to be 
reported before position can be established. 

Another method which has been employed 
makes use of a rotating directional trans- 
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WIRELESS 


POSITION FINDING. 
FRAME AERIAL SHIP EQUIPMENT. 


The method of equipping vessels with directional apparatus described in 
this article is perhaps less familiar than other systems. The means 
adopted for control of the rotation of the frame may suggest ideas for 


amateur equipment. 


mission at the fixed station. The directional 
wireless transmission is rotated during a 
definite period of time, and as the movement 
takes place, distinctive signals are emitted 
from the station. In this way, at an angle of 
say 60 deg., there might perhaps be a series 
of groups of six dots transmitted continu- 
ously and with a change of 5 deg., six 
dashes instead of dots or any other suitable 


The wheel for control of the frame and the receive 
ing apparatus inside the cabin. 
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code of signals which could be identified by 
the moving station. Such an arrangement, 
although it has advantages, has the drawback 
that the apparatus at the fixed transmitting 
station has to be somewhat complicated 
and very accurately timed and checked in 
order that there shall be no possibility of 
error in the identification signals transmitted. 

Wherever it is practically possible to 
equip the moving station with directional 
receiving apparatus, this method has found 
favour. Then it is only necessary for the 
fixed coast station to transmit a series of 
signals continuously, which can be identified 
as emanating from that station. The moving 
station has then merely to take a bearing on 
this and other fixed stations in order to 
make sure of its position. 

Wireless direction finding has the great 
advantage over other methods of position 
finding such as visual or acoustical methods 
in that in addition to a very greatly 
increased range, the wireless transmissions 
are unaffected by the presence of fog, which 
will often render the other two systems 
totally ineffective. 

The most familiar directional wireless 
equipment for ships in this country is the 
Bellini-Tosi system which is fitted by the 
Marconi Company. As is well known, in 
that system two aerials, usually triangular 
in shape, are fitted at right angles and are 
led to two coils in apparatus termed the 
radiogoniometer. The two coils are induc- 
tively coupled to a third coil constituting 
the search coil. 

The system illustrated in the accompanying 
photographs is that which is favoured by 
the Telefunken Company on the Continent, 
and the particular apparatus here shown is 
fitted to the s.s. Panther. The arrangement 
consists of a small frame aerial mounted 
on the upper deck on a platform projecting 
as shown. Rotation of this frame is con- 
trolled from the cabin below by means of a 
wheel from which the directional bearing 
is read off. The receiving equipment con- 
sists of a four-valve high frequency amplifier 
and a two-valve low frequency amplifier. 
A separate heterodyne is used for C.W. 
reception. The operator can communicate 
to the bridge from this cabin and in this 
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way he can pass on the information obtained. 


The method of controlling the rotation 
of the frame aerial from a distance should 
be of particular interest to amateurs as it 


R 


* 
- DX 


How the frame is mounted on the upper deck. The 
cables which control the rotation of the frame enter 
the cabin near the porthole on the left. 


wil| suggest a means of overcoming the 
difficulty met with, particularly where it 
is desired to rotate a frame aerial located 
on the roof from a room below. It is, of 
course, essential that there should be no 
slack in the wires controlling the movement 
of the frame as otherwise the frame position 
and the bearing recorded at the wheel will 
not register. It is also necessary to damp 
the movement of the frame sufficiently to 
make sure that there is no slip or undue 
strain produced by a sudden movement of 
the wheel or sudden checking. 


| 
| 
| 
| 
| 
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* 


THE BEST CRYSTAL CIRCUITS.* 


There has been much discussion as to what is the best crvstal circuit. In 

this article the relative efhciencies of various crystal circuits are compared, 

and dcfinite conclusions are arrived at which may help many experimenters 
to improve their crystal reception. 


Ву W. B. МЕргАм, B.Sc., A. M. I. E. E., and U. A. OSCHWALD, В.А. 


AKING the general form of 

single coil crystal circuit shown 

in Fig. І, which is self-explana- 

tory, an attempt will be made to 
show what positions the various tappings 
should occupy to give the best results under 
given conditions. 


Fig. 1. 


Fig. 2. 


The position of the tapping points on the tuning coil 
controls the efficiency of the receiver. 


First, the tapping A should be at the ex- 
treme end of the coil, for the loss of efficiency 
due to the dead ends is less when they are on 
the earth side than when on the aerial end of 
thecoil The circuit thus improved is shown 
in Fig. 2. This improvement simplifies 
the circuit without affecting its flexibility. 
With regard to the tapping B, we find that, 
keeping the number of turns in the sections 
AE and BC fixed, the crystal current falls 
steadily as B is moved down the coil away 
from А, and C is moved correspondingly 
towards F. Thus we may effect the further 
improvement and simplification shown in 


*The experimental work in this article was 
carried out at Chelsea Polytechnic. , a 


Fig. 3, in which the crystal tap is fixed at the 
aerial end of the coil. We are left with the 
double-slider arrangement in which there are 
two opposing factors to be considered 
separately, namely, (a) the possibility of a 
step-up effect across the section AC, and 
(b the dead ends between C and F. In 
order to investigate (a) it is necessary to 
eliminate the effect of (b). This was done in 
the first series of tests by bringing the tap 
C to the end of the coil, as shown in Fig. 4. 
Readings of the galvanometer G were taken, 
on 2 LO's carrier, with various numbers of 
turns on the coil AC, the number of turns 
between А and E being kept constant. The 
tests were repeated for a series of values of 
the fixed turns AE. The coils used were of 
the basket type, wound initially to 60 turns 
with 23 S.W.G., D.C.C. wire. The results 
are plotted in Fig. 5. The graphs show how 
the crystal current varies with the number of 
turns in the coil, when the number of turns 
tapped off has the fixed value indicated by 
the number against each graph. The dotted 
line shows the variation of current with turns 
when the earth tap coincides with C, i. e., 
with a plain untapped coil. It will be noted 


C 
Fig. 4. 


Fig. 3. 
Simplified circuits on which tests were carried out. 
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that the greatest current of the whole series, 
тоо microamperes, is given with a coil of 
32:5 turns, at the 25 turn tap. The greatest 
current obtained with an untapped coil is 
shown by the dotted curve to be 97 micro- 
amperes with 28 turns. Thus only the very 
small step-up effect of 3 per cent. in crystal 
current is obtainable when using the best 
possible values of inductance 1n the two cases. 
In other words, a plain coil can be made to 
give an efficiency of 97 per cent. against the 
Ioo per cent. of the double-slider arrangement 
(when working with no dead ends), it being 
assumed, of course, that the aerial capacity is 
great enough to allow the inductances to be 
reduced to their best values. The best value 
of inductance for a crystal circuit on a given 
wavelength depends on the signal strength 


CURRENT (MICROAMPERES) 


TOTAL TURNS ON COIL 


Fig. 5. The curreni delivered by the crystal detector 
aseMchanges are made in the position of the tapping 
point of the circuit in Fig. 4. 


and on various constants both of the aerial 
circuit and of the receiver, but average values 
for one pair of phones in the crystal circuit, 
on 2 LO, are from go microhenries for strong 
signals to 120 microhenries for weaker signals. 
Now these inductances require aerial capa- 
cities of about 0:0004 mfd. to 0-0003 mfd. 
respectively, which are higher values than 
given by the average P.M.G. aerial. Had 
the capacity of the aerial on which these 
tests were made been, say, only 0-00023 mfd. 
we could not have reduced the inductance 
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below that of about 35 turns (except by 
means of a parallel condenser, which would 
have reduced the efficiency), and our plain 
coil curve would have ended at 35 turns and 


Fig. 6. Auto-trane- 


Fig. 8. Circuit with 
former circuit. dead 


-end turns. 


87-5 microamps. Also, the 20, 25 and 3o 
turn curves would not have appeared at all 
for the same reason. Cutting out these 
curves we see that no adjustment of the 
earth tap or number of turns on the whole 
coil can give a result as good as that given 
with the plain coil adjusted to tune on the 
full aerial capacity. 

We will now deal with other crystal circuits. 
Interchanging the tappings E and C (Fig. 4) 
gives the double-slider circuit of Fig. 6, 
in which the dead ends on the earth side are 


CURRENT (MICROAMPERES) 


N 


TOTAL TURNS 
Current delivered with various settings of 


Fig. 7. 
the tap C in Fig. 6. 
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deleted as before. The performance of this 
circuit is shown in Fig. 7, for the same range 
of total turns and taps as in the previous 
series of tests. The coils were of the same 
type and were wound with the same gauge 
of wire as before. From Fig. 7, the best 
number of turns is seen to be 28:5 hetween 
А and E and 25 between A and C. The 
maximum current is 97:5 microamps., against 


BE S| 
9C SSN 2 
5 
20 
е — 
€ 
ш 35 
с 70 
а. 
: А 
a 
о 
2, 50 
* 45 
2 40 
с 
20 
20 30 40 50 60 
TOTAL TURNS 
Fig.9. Results obtained with the circuit shown 


in Fig. 8. 


97 microamps. with 25 plain turns. Com- 
paring Figs. 5 and 7. it will be seen that the 
slope of the curves is much steeper in Fig. 7, 
from which it would appear that the circuit 
of Fig. 6, is, in general, inferior to that of 
Fig. 4. | 
So far we have deleted all dead ends in 
order to investigate, the. autotransformer 
action between two sections of the winding. 
We will now deal with the “ ends," and cut 
out the transformer action by making the 
earth and phone taps co-incident. This 
gives the single-slider circuit of Fig. 8. 
Results obtained with this circuit are plotted 
in lig. 9, for the same range of tappings and 
total turns (on exactly similar coils) as for 
the other tests. As before, the curves are 
numbered to indicate the number of turns 
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tapped off (from А to E in this case), and each 
curve is taken up to 60 total turns (between 
А and F). 

We see from Fig. 9 that the greatest 
current, 99:5 microamps., is obtained with 
the 25 turn tap on a 32 turn coil. The 
seven dead ends actually give an increased 
current. 

Comparing Figs. 5 and 9, it appears from 
the greater slope of the curves in Fig. 5, 
that the circuit giving these results is, in 
general, inferior to that giving the results of 
Fig. 9. Thus the single slider circuit of 
Fig. 8, with its dead ends, is, in general, 
better than the double-slider circuit of Fig. 4, 
even when the latter circuit has its ends 
deleted. 


(To be concluded ). 
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An unusual; view of one of the masts of the new 

Radio Paris Station at Clichy. The mast is 33 ft. 

high and is supported without guys or lateral struts. 
of any kind, 
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READERS’ PRACTICAL IDEAS. 


Locking a Condenser Spindle. 


The weight of the moving plates on one 
side of a condenser spindle may cause it to 
revolve when mounted edgeways, whilst 
difficulty may be experienced in retaining 
condenser settings on portable sets as the 
result of vibration. 
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Simple lock for a condenser spindle. 


А very simple method of locking a spindle 
in position consists of tapping a hole, say 
4 B.A., down the centre of the shaft and 
making another hole transversely through 
it. А pointed screw can now be made to 
engage on two steel balls such as are used 
in ball bearings, and by driving the screw 
down tight, the two steel balls can be made 
to grip on the face 'of the condenser bearing. 

| L. H. 


Tinning Brass Parts. 


À simple and effective method of tinning 
terminals and metal parts which does not 
entail the need of a workshop, and therefore 
is within the limits of all readers for a matter 
of a few coppers, may be found by using 
the following method. 

Obtain in the first place, one stick of 
solder, an ounce of cream of tartar and a 
metal vessel or bath. 


The size of this bath depends upon the 
articles to be tinned, but usually a tobacco 
tin or any other tin about 4 ins. diameter 
and about 3 ins. deep, will answer the purpose 
quite well. 

The amount of water should be judged 
to cover the articles, while the ounce of 
cream of tartar is sufficient for a pint of 
water, but adding more than necessarv will 
not affect the results. 

When the amount of water is gauged, the 
solder should be dropped in а molten 
condition into the water, by means of a 
ladle, an old tablespoon, or 5v using a 
soldering iron, after which the cream of 
tartar is added. 

The metal to be tinned should be thor- 
oughly cleaned (dipping into nitric acid is 
the quickest way), and then placed into 
the '' bath." 

For most parts, an hours boiling 
is sufficient, but where a moving contact 
is needed, twice the time or a second bath 


is necessary with the solder renewed. 
W. F. С. 


Low Capacity Lead -in. 

It is not merely sufficient to insulate the 
leading-in wire from contact with earth, for 
what is just as important 1s to make sure 
that the wire, in passing through the wall 
or window frame, presents a minimum of 
capacity to earth. Leakage through capacity 
is almost as serious as leakage through 
resistance, and the detrimental effects of a 


Efficient lead-in. 


Here the leakage due t9 cipacity 


в а minimum. 


high capacity lead-in increase as the wave- 
length is decreased. Yo keep capacity as 
low as possible, air spacing is recommended, 
and a good construction is shown in the 
accompanying diagram, making use of two 
old sparking plugs and a piece of ebonite 
or fibre tube. The connection between the 
plugs may be a piece of flexible wire. 
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. Balancing Two H.F. Circuits. 


In receiving apparatus containing two 
stages of tuned high frequency amplification 
and where a double condenser is used, the 
following device has proved of value in 
balancing the two circuits so that the double 
condenser will accurately tune both. A small 
condenser is constructed with two fixed and 
one moving plate of standard size, and 
mounted as indicated in the diagram. The 
two fixed plates are respectively connected 
to the two fixed plate terminals of the 
double condenser, and the moving plate to 
the moving plate of the double condenser. 
The circuit becomes that given. 

It will be seen that when the moving 
plate is overlapping the two fixed plates 
equally, the additional capacity is equally 
divided between the two halves of &he 
double condenser, and rotating the moving 
plate go degrees to the left or right will add 
capacity to one half of the double condenser 
and subtract it from the other half. It is 
convenient to attach a scale or dial with a 


T^ MOVING PLATES 

CF LOUBLE CONDENSER 

TO ros МАСЕ 
ЕО PLATES 


CONDENSER 


оо) 
CONDENSER 


The solution to tuning two H.F. 


centre zero and reading to 9o degrees on 
either side, and to mark the two scales 1 and 
2 to indicate which valve circuit is receiving 
a larger capacity. 

In operation, set the double condenser to 
its best position, and then rotate the 
balancing condenser to the best advantage, 
finally adjusting the double condenser if 
required. Minor differences in coils, trans- 
formers, and the connecting wires and lay- 
out of the two circuits can thus be balanced. 

If the receiver incorporates a switch for 
cutting out one of the high frequency valves, 
the device will then become a simple one- 
plate vernier in the tuning circuit of the 
remaining high frequency valve. | 

C. H. M. 
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Useful Battery Connectors. 

The linking up of flash lamp batteries to 
form a high voltage is a troublesome process 
unless soldered leads аге adopted, but this 


III 
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The saw cut extends the utility of the usual 
' barrel connector. 


method does not permit of ready discon- 
nection. Ordinary barrel type connectors 
can be adapted for the purpose by making 
a saw-cut in one end so that good connection 
can be made to the battery clip. The wire 
lead is inserted in the other end. 


TO 
DETECTOR VALVE 
GRIO CIRCUIT 


circuits simultaneously. 


As a variable tapping point on a soldered- 
up set of batteries, nothing could be more 
useful, while the modified connector is 
adaptable for a dozen purposes. 

G. W. S. 


VALVES FOR IDEAS. 


Readers are invited to send in descriptions 

. of gadgets for inclusion in this section. 
To readers whose suggestions are accepted 
a receiving valve of standard make will 
be despatched. Letters should be addressed 
to the Editor, Wireless World and Radio 


Review, and marked Ideas.“ 


The many communications which have 
already come to hand are being dealt with 
as expeditiously as possible. 
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Fig. l. The finished instrument. 


Provision is made for housing both L.T. «nd H.T. batteries. if required, 
when dull emitter valves are employed, whilst another compartment is used to curry a wide range of coils. The 


method of fitting the coil holder can be clearly seen. 


A COMPACT THREE-VALVE SET. 


The three-valve set can still claim to be the most useful for good all round 


reception. 


It is useful to dispense with the H.F. amplifier for reception at 


short range and to cut out the L.F. valve when using tclephone receivers, 

and in this set these operations are carried out on a single kev switch. Other 

novel features of special interest to the home constructor are. to be found in 
the set here described. 


Bv W. F. GILDERSLEVE. 


HE aim in the design of a really 

portable receiver should be to make 

adequate provision for the pro- 

tection of the various dials when 

the instrument is closed. It is in this direc- 

tion that there is perhaps considerable scope 

in the design of portable sets, which while 

being fairly compact when closed, make 

provision for the many necessarv tuning 
adjustments when brought into operation. 

In thc first place the panel may be recessed 

below the front of the instrument in order to 

protect the knobs, keys, etc., from damage, 

whilst this facilitates also the fitting of a lid 

which completely closes the instrument. 

The most difficult problem which presents 


itself is the method by which the coil holder 
is to be attached to its panel and the manner 
in which it is carried in the box-work. 
For the instrument under description it was 
decided to fit thc coil holder to the side of the 
box in preference to attaching it to the panel 
where the movement of the coils would 
obscure a big area of the instrument panel. 
It thus became necessary to provide a small 
door on the side of the cabinet to give access 
to the coil holder and it occurred to the 
writer that by attaching it on to a hinged 
flap, that an easily accessible arrangement 
was produced permitting of the coils being 
operated entirely externally to the set. 
The circuit emploved embodies high fre- 
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quency amplification on the well-known 
tuned anode principle, followed by a valve 
detector and note magnifier. By means of a 


switch it is possible to take out of circuit 
either of the amplifying valves so that the 
receiver may be operated with all three 
valves in use or as a high frequency amplifier 
with detector valve, or alternatively, as a 


Fig. 2. 


detector valve followed by a low frequency 
amplifier. This switching is accomplished by 
means of a single three-position key switch of 
the type specially designed for use in high 
frequency circuits. The key employed pos- 
sesses actuallv 17 tags, though it was found 
to be only necessary to make use of 10 of its 
contacts. This method of switching will be 
found to be particularly convenient, for in 
the first place very little space is occupied 
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on the face of the instrument panel, while 
the required degree of amplification is easily 
obtained, according to the circumstances in 
which the set is to be used. 

The usual series parallel switch has also 
been fitted in order that the receiver might 
operate over a full range of wavelengths, and 
particularly does the use of the parallel 


TO 
ANODE COIL 


TO 
REACTION COIL 


TO 
AERIAL COIL 


The underside view of the panel showing the layout of the component parts. 


condenser become necessary at the present 
time now that 5 XX is operating on a wave- 
length of r,600 metres. 

As is well known, when switching a high 
frequency amplifier in and out of circuit in 
front of a detector valve, it becomes necessary 
to reverse the connections of the reaction coil 
when it is coupled to the aerial circuit. Pro- 
vision is made for this by means of two plug 
and socket connectors, fitted actually to the 
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end plate of the coil holder and this serves 
an additional purpose inasmuch as reversed 
reaction can be obtained as required. 

The three coils in the holder consist of 
aerial inductance, reaction inductance, tuned 
anode inductance, reaction being the centre 
one so that it can be made to stimulate 
oscillation in the aerial circuit and thus com- 
pensate for the damping which 15 produced 
by resistance and radiation, while the reaction 
coupling of the tuned anode is such that the 


long wavelengths and this is used in con- 
junction with the leak, having a value of 2 
megohms. The low frequency valve 1s 
coupled up with the usual intervalve trans- 
former, which has its primary bridged with 
а o-oor mfds. condenser, and a separate 
bridging condénser is used across the 
telephones. Connection is picked up to 
the telephones by means of a plug and jack, 
which will be found to be a most convenient 
arrangement. 
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Fig. 3. For the purpose of identification of the parts, reference numbers are given. 1, anti-capacity key switch ; 
2, low frequency valve filament resistance; 3, tuned anode condenser; 4, detector valve filament resistance ; 
5, aerial tuning condenser ; 6, series-parallel switch; 7, high frequency valve filament resistance ; S. ebonite 
panel; 9, hinged wooden cover over valves, with gauze windows fixed; 10, low frequency transformer: II. the 
underside of one filament resistance; 12, key switch; 13, wooden base for valves, etc. ; 14, low frequency 
valve holder; 15, telephone condenser; 16, telephone jack; 17, detector valve holder; 18, grid condenser ; 
19, grid leak : 20, high frequency valve holder; 21, ebonite strip with connections to coil holder; 22, low 
tension battery terminals; 23, high tension battery terminals; 24, earth terminal ; 25, aerial terminal. 


tendency to self-oscillate, which is a property 
possessed by that circuit, may be damped 
down. 

Coming to the detector valve, it may be 
mentioned that the grid condenser has a value 
of 0:0003 mfds., which is a good value when 
the receiver has to be operated at times on 


Turning to the general lay-out of the 
instrument, it may be said that only such 
components which have to be adjusted in 
the process of tuning are attached to the 
front panel and that an additional sub-panel 
supported by brass brackets is fitted to carry 
the valves, and bv this means they are 
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| 127 
Fig. 4. Details for constructing the ebonite front panel, the wooden strip which carries the valve windows and 
the wooden platform to which the valve holders are attached. . 
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Fig. 5. The feature in this circuit is that of a single switch for throwing either the high or low frequency 
amplifying valves out of circuit. The points B and C make provision for reversing the connections to the 
reaction coil. 
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enclosed in the interior of the instrument, 
so that they are protected from damage,and 
perhaps an additional advantage is gained 
inasmuch as the heat which they emit keeps 
the interior of the instrument thoroughly 
dried out. The panel in which they are 
carricd is made of wood and some saving 
is effected as the area of ebonite panel 
required is lessened. 
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Fig. 6. 


enlarged diagram shows the connections produced with various settings of the switch. 
shows the blades of the switch in the same order as they are set out here. 


WORLD AND RADIO REVIEW 


AUGUST 20, 1924 


guide. The other working drawings which 
are shown in the accompanying figures are 
sufficiently self-explanatory for the reader to 
carry out the construction of the set on the 
lines described here. The general lay-out 


clearly shows the location of the various 
component parts, whilst a practical wiring 
diagram shows the points betwcen which the 
In fitting 


connecting leads are actually run. 


Out 
m 


Practical wiring diagram. To facilitate the connecting of the leads to the three-position switch, an 


The circuit diagram 
The bridging condenser which has 


a capacity of 0001 mfds., shown in the circuit diagram, ia attached to convenient points on the wiring. 


Regarding the actual construction of the 
set, it would perhaps be the best plan before 
building to decide upon the general dimensions 
of the cabinet in which the set is to be carried, 
for although actual dimensions of the panel 
and the location of the components are given, 
it is quite an easy matter to redistribute 
them over a panel of slightly different 
dimensions. It should be the aim to produce 
a well-balanced lav-out and the accompanying 
drawings will be found to serve as a useful 


up the coil holder it will be found convenient 
to terminate the flexible leads on an ebonite 
strip, which for convenience may be attached 
to the face of the panel by means of a small 
brass bracket. The wiring up is carried out 
in the customary manner by means of stiff 
wire connections which is, of course, the only 
permissible method for wiring up an instru- 
ment of this type. The complete instrument 
has been found particularly useful, inasmuch 
as it 1s easily portable and is not susceptible 


Avaust 20, 1924 


to damage in transit, whilst as regards its 
performance, it will be found to bring in most 
of the British and European broadcasting 
stations on an outside aerial, whilst good 
results can be obtained on a short length of 
wire, which results are, of course, typical 
of all carefully constructed three-valve sets. 


Fig. 7. Details of the hinged door to which the coil 
holder vs attached. А knob is attached for the purpose 
of drawing the pane! out of the box and when in the 
open position this also serves ах a rest to keep the coil 
holder level and avoid strain on the hinges. 
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A very complete and useful investigation 
of fusible allovs has been published recently 
by Mr. N. F. Budgen as the result of research 
conducted in the Metallurgy Department of 
the Birmingham University. 

In this paper the physical properties of 
these alloys are very fully described with 
reference to their commercial applications. 
Readers who are interested in this subject 
are referred to the original paper, but we 
take the liberty of abstracting a few useful 
notes from this valuable research. 

-$ “Properties of Fusible Alloys" by N. F. 
Budgen, M.Sc., Ph.D., Jour. Soc. Chem. Ind., 
Trans. XLIII., pp. 200-203 T. 
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The accompanying table gives the per- 
centage composition of twelve alloys with 
their points of complete liquefaction (melting 
point) and complete solidification. No. I 
is the well-known Wood's alloy," and 
No. 2 is “ Lipowitz's alloy." Nos. 1, 9 and 
II are coarse-grained in structure, the 
others being very fine-grained. АП these 
alloys are corroded by water, but Nos. I 
and б are the worst in this respect. АШ of 
these alloys are brittle, but Nos. 9 and 11 
much more so than the others. Maximum 
hardness is associated with highest bismuth 
content. 


TABLE OF FUSIBLE ALLOYS. 


COMPILED FROM TABLES V. AND VI., PROPERTIES or FUSIBLE ALLOYS 


Composition. 


Alloy 
No. 
Lead. Tin Bismuth. 
| 1 25 12-5 50 
v 2 26-7 13:3 50 
13 26 14-8 52.2 
.4 25.6 14:3 50 
| 5 27-6 10-3 27-6 
6 35-1 20-05 35-35 
1 21-21 13-13 49-5 
8 33-1 19 33-6 
9 22-85 11-45 57-1 
10 23:5 ` 23-90 44-15 
11 15-4 15-4 | 57 · 65 
| 12 | 30-8 15-4 | 38-4 


Huge n. 
i | | 
| | 
Melting | Solidifyimyg | 
| Point “C. | Pomt FC. | 
i Cadmium. | 
| | | 
| 
12:5 13 68:2 

10 74 · 5 65 | 
ri 73-5 ох | 
7-1 74 07:2 | 

34:5 120 71 

9-5 90 ө, 
10-1 13-5 25-9 | 
14:3 93 70 | 

5-6 13 67 

8· 85 75 66 

11-55 82 68 · 

15-4 85 "s 

| 
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VALVE TESTS. 


THE G.W.I. *PLATELESS" VALVE. 


We have become so accustomed to a definite style of valve 
construction that any real variation from the ordinary 
is particularly refreshing. Consequently it was with 
great interest that we undertook the testing of the 


УЕП ANODE 
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DEPOS TED 


Plateless valve recently submited to us by Messrs. 
G.W.L, Ltd., of Crouch End. This valve being of — 
somewhat unusual design, claims the attention of the 'NTERIOR 


experimenter, 


N this valve, instead of the usual form 

of anode, a silver deposit is placed 

upon the tubular glass bulb itself and 

this forms the conducting surface and 
functions as the plate. 

This silver coating extends over the 
whole bulb, with the exception of a narrow 
strip immediately above the cap, and m- 
sequently it is impossible to see anything 
of the internal structure. 

There is another point worthy of attention 
in the method of mounting the bulb in its 
cap which dispenses with the more usual 
cement paste. A flange is turned on the 
base of the bulb and this is fixed in the 


Fig. l. Construction of the grid of 
the G.W.I. ** plateless value. 


metal cap by holding the flange tightly 
between two rubber rings, compression of 
these rings being made by the ebonite 
base which carries the usual four contact 
pins. 


CONNECTION 


Sectional view showing 
the construction of the 
grid and anode. The 
rubber rings minimise 
vibration noises. 


A resilient seating is thus formed which 
tends to insulate the bulb and electrode 
system from mechanical shocks and the 
makers claim that by this arrangement, 
coupled with the general construction, the 
valve is rendered free from microphonic 
noises. 

We understand that two types of 
“ Plateless valves are being manufactured. 
The Ar for low frequency amplification, 
and a valve for general use, known as the 
СІ. That submitted to us was of the latter 
type. 
After test, the tube was opened so that 
its construction might be studied. 

Connection to the silver deposit, which 
as already stated forms the plate, is made 
by means of a strip of metal sprung into 
and fitting tightly against the interior of 
the bulb, the lead being brought to the 
usual anode pin in the base. 

The construction of the grid next claims 
attention and is shown in Fig. т. As will be 
seen the supporting system is “ staggered,” 
but we think it is very debatable whether 
this method is, as the makers claim, more 
rigid than the spiral supported along its 
whole length, and further, the method does 


— 
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not seem to be one that would ensure 
similar characteristics between different 
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Fig. 2. Filament current and emission curves, 


valves of the same class. 
The results of our standard bench tests are 
given bv Figs. 2, 3 and 4. 
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Fig. 3. Plate current, grid volts curve. 
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The filament rating is rather wide in its 
limits, being given as volts 3:5 to 6:0; 
amps. 0:3 to 0'5, and Fig. 2 shows the 
results obtained on the sample valve tested. 
At 4:0 volts the current is 0:58 ampere, 
giving an emission of 5 milliamperes, and 
subsequent tests were carried out at this 
figure. 

It is interesting to note that at 3:5 volts, 
the current is 0:54 ampere, giving but I 
milliampere emission. | 

Plate current, grid volts curves are shown 
in Fig. 3 for two values of plate voltage, 
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PLATE VOLTS 


Fig. 4. Plate voltage curve, magnification and 


impedance values. 


50 and 120. The curves extend for a con- 
siderable range of negative grid voltage, 
which is probably due to the exceptionally 
large effective plate area. 

The plate voltage 1s given as 50 to 120, 
and over this range the magnification 
value is seen to vary from I2 to 12:5, 
and the plate impedance from 55,000 to 
50,000 ohms. This is shown by Fig. 4. 

It was observed that the bulb became 
very hot after being in circuit for a short 
time, but no ill effect seemed to ensue. 
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The valve was first tried out as a detector 
and the results compared favourably with 
those of other bright emitting general 
purpose valves. 45 to 50 volts on the plate 
are sufficient. 

As a high frequency amplifier, it is par- 
ticularly good, but on the low frequency 
side, only fair results were obtained, due no 
doubt to its high plate impedance. (It 
will be remembered the makers market 
another plateless valve specially designed 
for L.F. work—the Ar). 

Summarising, the valve can be strongly 
recommended for use as a detector or high 
frequency amplifier, and although we do 
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not test valves on any but straightforward 
circuits, we are of the opinion that the 
valve would not be too happy in reflex 
circuits. | 

As this valve is claimed to be practically 
free from microphonic noises (а serious 
drawback to many otherwise excellent tubes) 
we carried out extended tests against certain 
other bright emitters known to be particu- 
larly free from this defect. 

The plateless valve came through this 
test very well indeed, and while the problem 
of microphonic noises has not vet been 
completely solved, the G. W. I. Company 
are to be congratulated on their product. 


SUPERSONIC HETERODYNE DESIGN. 


c 


1 


Soo SS E 


A supersonic heterodyne receiver built of British and American component parts by 


of Hamble, Hants. 


тта Jn pum В 


Mr. Hamilton Emmons, 


The set їз used in conjunction with a frame aerial. 
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PATENTS 


AND 


Tuning Coils. 

This patent * describes the method of 
constructing inductance coils, in which each 
layer of wire is separated from adjacent 
lavers by string, there being spaces between 
each strand of string. 


The method of making a coil of this type 


may be followed by referring to Fig. 1, 
where A 1s a sketch of a former, and B a 
finished coil. The former consists of a 
tube (I) of cardboard fitted over a block 
(2), which is provided with a hole (3), 
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slot in the opposite disc, then carried along 
on the outside of this disc.to and through 
the next slot, and then back to the slot 
in the other disc, and so on until a complete 
laver of separated strands encompasses the 


tube. A layer of wire is then wound over the 


string, the turns being preferably not in 
contact, but having air spaces between them. 
When the first layer of the coil is wound. 
the string is again carried to and fro over the 
laver of wire, and then a second layer of 


wire is wound upon the string, and so on 


Fig. 1. 


by which the former may be mounted on 
the spindle of a winding machine. Two 
discs (4) with radial slots (7) are mounted on 
pins provided on (2), which fit in holes in 
the discs. The coil is wound as follows : 
First, string or cord is wound to and fro 
across the tube (т), being passed through one 
slot, across the tube, to the corresponding 


* British Patent No. 217,045, by J. D. Dunthorne 
and W. R. Ricketts. 


„until the winding is completed. 


Evplaining the, construction of a new type of tuning сой. 


The loops 
of string on the outside of the discs are 
now cut, and the discs removed from the 
coil. The coil is slipped off laterally, and 
the strings, where in contact with the wind- 
ing, are painted with an insulating and 
adhesive varnish. When the varnish has 
dried, the loose ends of the string are cut 
oft close to the wire winding. 

A coil of this sort will have a fairly low 
self-capacitv, and i~ easily constructed. 
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Neutralizing Stray Capacity Coupling. 

When a circuit is connected to the grid 
and filament of a three-electrode valve and 
another circuit is connected to the anode 
and filament, there is a possibility that the 
system may start oscillating, owing to the 
fact that the capacity between the anode and 
the grid furnishes an electrostatic coupling 
between these two circuits. This is par- 
ticularly true if instead of considering one 
valve we have an arrangement of several 
valves in cascade. 


900000 


00000 


= o 
Fig.2. A bridge arrangement for neutralizing stray 


capacity coupling. 


According to this invention,* the in- 
ductance or the capacity of one of the 
circuits is divided into two portions by the 
lead from the filament to that circuit. 
Instead of connecting the filament to the 
end of the inductance as usual, a balancing 
capacity is connected between the two 
circuits, thus forming a Wheatstone bridge 
arrangement, of which the two portions 
into which the inductance or capacity of the 
one circuit is thus divided form one pair of 
arms, while the balancing capacity and the 
capacity between the grid and anode form 
the other pair of arms. Thus, provided the 
ratio between the balancing capacity and 
the grid anode capacity is the same as the 
ratio between the two portions of the in- 
ductance or capacity, as the case may be, 
there will be a balance in the bridge. Since 
the well-known conditions for obtaining a 
balance in a bridge comprising both re- 
actance and resistance require that two 
conditions shall be satisfied, it may be 
necessary in some cases to provide means 
whereby this is brought about. This can 
be done by adjusting the values of resistance 


* British. Patent. No. 215,105, by H. J. Round 
and P. W. Willans. 
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in the two inductive branches or bv other 
means. In some cases the balancing con- 
denser may be a burnt-out valve of the 
same type as the active valve. The con- 
nections of one arrangement are shown in 
Fig. 2. 

The aerial circuit is connected as usual 
between. the grid and filament of the valve, 
and the anode is connected to an oscillatory 
circuit, the capacity of which is divided into 
two portions by the lead from the filament. 
A dummy or burnt-out valve which is used 
asa condenser is shown connected between the 
grid and the lower end of the anode circuit. 


A New Aerial, 

This patent specification * describes an 
aerial which consists of approximately тоо 
small gauge copper wires, 8 ins. long (Fig. 3). 
leading from a holder E, through the 
insulator D, to which a bracket for fixing 
is connected. The wires are spread out 
in the manner shown, and the ends are 
secured to a copper ring A, 7 ins. in 
diameter. 


А new aerial, 


Fig. А 


At the bottom of the holder E, a terminal 
G is fitted, to which is connected а cone- 
shaped piece C. The wires are therefore 
held between the pieces C and D when the 
nut F is tightened. The lead-in wire is 
also taken from this terminal. N. 


* British Patent No. 216,981, by A. W. Vincent. 
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CORRESPONDENCE. 


Tuner Efficiency. 


To the Editor of THE WIRELESS WORLD AND 
RADO REVIEW. 


Srg,—I am sure that all amateurs have appre- 
ciated Mr. Ashton J. Cooper's article in your issue 
of July 2nd on Tuner Efficiency, and I hope that the 
following remarks will be taken as being con- 
structive and not destructive criticism. 

Most experimenters wil agree with Mr. Cooper's 
conclusion that variometer or '' tapped coil " tuning 
is preferable to plug-in coils and condensers, 
but it is only fair to say that such tuners must be 
well designed and constructed—otherwise the H.F. 
losses may well be as great as with condensers. 

It must further not be lost sight of that it is 
more practicable and convenient to secure magnetic 
reaction with plug-in coils, and it is questionable 
whether the added efficiency of variometers, etc., 
will counter-balance the lack of sensitivity due to 
the lack of reaction effects. 

These remarks apply particularly to the reception 
of distant signals, where reaction has more effect 
than on near-by strong signals such as those 
considered by Mr. Cooper. 

_ The writer is carrying out experiments on this 
point and the views and experiences of other 
amateurs would be of interest. 

Possibly a compromise might be effected by the 
use of the more efficient tuners in conjunction with 
capacity reaction. 


London, S. E. 1ö. 


JohN W. Bovs. 


A Short Wave Query., 


To the Editor of THE WIRELESS WORLD AND 
RADIO REVIEW. 


SiR,—In your number of July 23rd, Mr. B. J. 
Archer mentions in a letter having heard POZ on 
95 metres. In the early hours of July 27th, and 
also this morning for a couple of hours (from about 
2 a.m. till I closed down), I have heard POZ trans- 
mitting on about 102 metres. 

The signals were so strong that they could be 
heard all over the room on a loud speaker without 
using aerial or earth. 

Also just below KDKA there is another carrier 
wave and faint telephony is just audible during 
the same hours as KDKA's transmission. Have 
any of your readers heard this station ? If so, 
what station is it and what is its exact wavelength ? 

It may interest you to know that this short 
wave reception is done down to about 85 metres on 
& standard commercial tuner and amplifier of 
British manufacture (Burndept). KDKA is re- 
ceived every day on detector and 2 L.F. with very 
good audibility, though sometimes the announcer's 
twang sends the Marconi-Orrams into oscillations. 

The antenna used consists of about three yards 
of common bell wire, hung írom the ceiling. 


EL CONDE DE ALBA DE YELTES. 
Madrid. 


~ 


The Transmitting Licence Regulations. 


To the Editor of THE WIRELESS WORLD AND 
RADIO REvIEw. 


Sik,—With reference to the letter by Birming- 
ham published in the July 30th issue of The W ire- 
less World and Radio Review. After a careful 
perusal and consideration of his article it would 
appear that the writer is certainly very sore and 
prejudiced by being refused an open aerial trans- 
mitting licence. In fact he goes so far as to criticise 
with disrespect the working of experimental! 
transmitters who have satisfied the Postmaster- 
General—and not your writer—that they have 
some definite experiments in view. 

Birmingham is certainly unlucky in his 
endeavours but surely he will appreciate the fact 
that he is only one of a majority of unsuccessful 
applicants for & transmitting licence. 

It might interest him to know that I had to be 
satisfied with a licence for use of artificial aerial 
only for a period of over 12 months before I was 
finally permitted to use àn open aeriel—but I 
certainly did not fill & column in your Journal 
criticising all this procedure and expressing personal 
feelings on the matter. 

Surely, if everyone who has experienced а:”- 
appointment in this direction were to send up for 
insertion & letter to that effect, there would be no 
room for the valued articles and other features 
your paper otherwise contains. 


J. FITTON, 
Operating 5 HM. 
Rocbdale. 


To the Editor of THE WIRELESS WORLD AND 
Ravio REVIEW. 


Sig,—I have just read the letter from Bir- 
mingham " in your issue of to-day's date. ln 
stating his case he has practically stated mine. 
Fifteen months ago I applied for a licence to use 
a radiating aerial (I hold a licence for artificial 
aerial work) and it was refused ; although 1 have 
made two further applications, I have been refused 
the necessary authority on both occasions. I am 
a pre-broadcast experimenter and send and receive 
Morse code at 25 words per minute (a certificate 
could and would be produced if necessary). I had 
in mind a system of secret telephony but, as in 
“ Birmingham’s " case, it has now been patented 
by another worker. 

I heartily endorse his remarks re the gramo- 
phone enthusiasts and think it hard that these 
people should be allowed to use the ether as they 
do when genuine experimenters are refused the 
permission to enable them to continue their work. 
“ Birmingham " and myself are only two who 
have been so treated ; there must be many others. 


b. Vic.” 
London. 
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Alf new studio is under construction for 2 ZY, 
the Manchester broadcasting station. 
* * * 


Austrian police are now provided with wireless 
equipped motor cars to assist in the tracking of 
reckless motorists. 

* * $ 

According to our contemporary, Га T.S.F. 
Moderne, German broadcasting is heard throughout 
Eastern France with much greater intensity than 
the British stations. 

* * % 

Experiments in wireless reception in a gold mine 
were recently carried out in the vicinity of 
Johannesburg. A small party in the upper levels 
of the mine succeeded in hearing various items 
broadcast from: JB, the Johannesburg station. 

Ф * * 

The new broadcasting station at Vienna con- 
stitutes the fourteenth on the Continent employing 
the German tongue, as compared with seven using 
French. 

* * * . 

Eight Marconiphone 'Super Loud Speakers were 
employed in the Wembley Stadium on the occasion 
of the Bloomfield-Gibbons fight on August 9th. 
Two microphones exactly similar to those used in 
the B.B.C. studios, conveyed the ringside sounds to 


the vast open air audience. 
$ * * 


IMPORTANT CHANGE AT EIFFEL TOWER. 

Paris amateurs are rejoicing at the decision of 
the authorities at FL to abolish the arc trans- 
mitters so long in use at that station. 

This timely change is due to the efforts of 
Professor Holweck. whose demountable water- 
cooled valve is being installed for use with all 
transmissions. A thirty kilowatt specimen has 
been perfected, and two of this type are shortly to 
be installed in the new transmitter now being 
constructed at the base of the Eiffel Tower. 
SHORT WAVE TRANSMISSION FROM 

ASSISE. 

The high-power station at St. Assise, near Paris, 
is now carrying on a service with Buenos Aires, on 
the low wavelength of 75 metres. Two reflectors are 
used, producing a highly directional system. A 
power of 20 kilowatts is used for these transmissions. 


GERMAN BROADCAST NEWS AGENCY. 

The Wolff News Agency in Berlin has established 
a regular broadcast news service, operating from 
7.30 a.m. to 8.45 p.m. In opening a programme 
of news the announcer exclaims: — Achtung! 
Hier ist das Wolff-Bino in Berlin. 


ST. 
t 


PROPOSED FRENCH BROADCASTING CHAIN. 

А chain of broadcasting stations, to link up 
Southern, Eastern and Central France, is the 
project of the “ Union Francaise de la T.S.F.” 
It is hoped to complete р:апв by the autumn. 


SHORT WAVE TESTS FROM WGY. 

A Schenectady report says that the well-known 
broadcasting station WGY is trying the 
experiment of transmitting on a wavelength of 
15.85 metres. Simultaneously the same programme 
is being sent out on two other wavelengths (380 
metres and 107 metres), and this is believed to be 
the first time that any station has transmitted 
the same programme on three distinct wavelengths. 

Particular attention will be given to the effect 
of the short wavelength on the afternoon pro- 
grammes, as it is believed that short waves will 
improve daylight broadcasting. 


SOUTH AFRICAN BROADCASTING. 

The new broadcasting station at Johannesburg 
is reported to be giving great satisfaction and pro- 
grammes have been heard over a distance oí а 
thousand miles. The installation, comprising a 
Western Electric 500-watt equipment, is located in 
one of the principal department stores. 

Some protest has been aroused by the inclusion 
of advertising announcements between the usual 
items of the broadcast programmes, but the 
organisers retort that the £2 fee paid by each 


listener-in (in addition to the Post Office licence of 


58.) does not cover the cost of the service ! 


LONDON-BOSTON (U.S.4.) WIRELESS SER- 
VICE. 

A new telegraph office has been opened at Boston. 
U. S. A., by the Radio Corporation of America, 
extending the commercial wireless service between 
Great Britain and the United States. The new 
office is in wireless communication with the main 
telegraph office of Marconi's Wireless Telegraph 
Co., Ltd., at Radio House, 2.12 Wilson Street, 
London, E. C. 


GERMAN RADIO EXHIBITION. 

Under the auspices of the German Verband der 
Radio Industric, the first radio exhibition to be held 
in Germany 1s to take place in Berlin from September 
26th to October 6th next. 


CALLS HEARD. 

Whilst of primary value to transmitters, the 
Calls Heard " section of this Journal is of un 
doubted interest to keen listeners-in. A corres- 
pondent mentions that he knows several enthusiasts 
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in his district whose chief interest is centred in the 
Cells Heard column, although they are not trans- 
mitters. The information given is frequently of 
service in comparing receptions with other receivers 
in the same neighbourhood. 


TENANTS AND WIRELESS AERIALS. 

The Natio Federation of Property Owners 
has taken a legal opinion on the rights of tenants 
to place poles for wireless aerials on rented property. 
The advice of counsel is that the owner cannot 
prevent the tenant from putting up wireless poles 
or attaching aerials to the house, but if the tenant 
does da in doing so, then he is liable as for 
damage done in other circumstances. 
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The principal interest of the accounts centres 
on the decision of the directors to write down 
certain of the Company's assets, giving them more 
accurate values. These include Russian shares, 
debts and securities, overdue debts from other 
foreign governments, obsolescent plant and other 
items. Я 

Having regard to the prospect of the considerable 
sums due from the Government, and the improved 
outlook generally, the directors propose to pay & 
dividend of 10 per cent. on the ordinary shares, in 
addition to the fixed Preference Dividend, leaving 
а balance of £403,309 to be carried forward. 


FLAGRANT PIRACY. 
Many references have been made from time to 


of Warwick, and known as the Labour “ C 


(Photo Press. 
A broadcast receiver has been installed at Eastern Lodge, Dunmow, the home of the Countess 


s." Mr. F. O. Roberts, M.P. (Minister 


of Pensions) is seen listening- in on a V4" Marconiphone set. 


MORE THAN ONE 6 GO ? 
. Mr. Leonard A. Sayce, of Sunderland, reports 
that he has received reliable information to the 


effect that а station in North Wales is making. 


illicit use of his call sign 6 GO. The Post Office 
authorities have been informed of this fact, but 
6 GO hopes that this warning may save the offender 
from serious trouble. 


THE MARCONI REPORT. 

Although the trading profits of Marconi’s 
Wireless Telegraph Company for 1923 were well 
maintained at £552,113, the net profit was reduced 
from £302,948 to £172,543. the «decrease being 
accounted for by an advance in expenses: of over 
£32,000. and the fact that Debenture interest now 
requires £97,494, compared with £4,187 previously. 


time in these columns regarding the illegitimate 
use of call signs allocated to 


The most flagrant case in our recollection is that 
submitted to us by Mr. L. Bland Flagg (2 GO), of 
Bayswater. On Sunday, August 10th, Mr. Bland 
Flagg heard his own call sign annexed to a test 
transmission from а powerful C.W. station on 360 
metres, sending from 2.55 to 3.10 p.m., to the 
detriment of & musical item from 2 LO. 


Many listeners in the immediate vicinity were 
disturbed, and, as Mr. Bland Flagg points out, such 
an act must react unfavourubly on the legitimate 
holder of the licence. Every step is being taken 
by him to locate the offender and to obtain satis- 
faction for an act which contravenes all accepted 
laws of radio courtesy. 


C 
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DX on a Field Day. 


Three open-air wireless stations, one of them 
mobile, took an active part in a successful 
field day held jointly by the Golders Green, Hendon, 
Hounslow, and Hampstead and St. Paneras Radio 
Societies on Sunday, August 9th. 

The control station (2 JB), under the direction 
of Mr. W. J. T. Crewe, was located at Mill Hill 
and used a Colpitt’s transmitter, with a 40-foot 
aerial and twin counterpoise, supplied by the 
Hendon Society. 

The second field station (2 AH), controlled by 
the Hounslow Society, was located at Hounslow 
Heath, 15 miles from Control, under the direction 
of Mr. R. K. T. Stevenson. 

2 DZ, the mobile station, was the responsibility 
of the Hampstead and St. Pancras Soceity. Owing 
to absence of members on holiday, an operator for 
this station had to be `“ borrowed," Mr. D. B. 
Knock (6 XG), of the Golders Green Society, 
undertaking the task. 

Within à few minutes of канай, the first test 
call, 2 AH iii 2 DZ de 2 JB, was radiated. Com- 
munication was instantly established and the 
control station issued the official time signal. 
Speech from control was received by the other 
stations on a single valve, 2 DZ being at this time 
at Alperton. 

A second test call was radiated at 1300 (B.S.T.) 
and all stations reported O.K. During the ensuing 
free period à number of London amateurs were 
worked by all three stations. 

DX tests were carried out during the evening 2 DZ, the mobile station of the Hampstead and 
and the stations made themselves heard at Newbury, St. Pancras Radio Society, which established 
Margate, Salisbury and Manchester. communication while on the move. 


{Photos by Barratts 


The meet at Mill Hill. Members of the Golders Green and Hendon Radio Societies photographed 
on Sunday, August 9th. 
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TRANS-OCEANIC TESTS. 


The Radio Society of Great Britain, and its Transmitter and Relay Section, are again organising 
„„ Tests this year, and the following particulars are announced for the information of 
members. 


_ A Sub-Committee consisting of Mr. Gerald Marcuse (Chairman), Mr. W. К. Alford, Mr. Maurice 
Child, Mr. P. R. Coursey, B.Sc., and Mr. J. A. Partridge, has been set up, and is now busy with 
the task of making the necessary arrangements for putting the tests into successful operation. 


Ап essential condition for participating in the tests is the possession of a Heterodyne wav e- 
meter which will cover a wave range of at least 80 to 180 metres. "These wavemeters must be sent, 
or brought, to the Offices of the Radio Society of Great Britain, 53 Victoria Street, S. W.1, for check 


calibration (which will be carried out gratis) not later than 15th October, 1924. 


All wavemeters 


so sent or brought, must be complete with coils, if loose, and the valve, or valves, with which the 
wavemeter will be used. The working values of L.T. and H.T. must also be stated. 


All members of the Radio Society of Great Britain and the Transmitter and Relay Section, 
who are desirous of participating. and who can comply with the above conditions, are invited to 
communicate with the Honorary Secretary, The Radio Society of Great Britain, 53 Victoria Street, 
London, S.W.1, аз early as possible, but in any case not later than the 15th September, 1924. 


MR. MARCUSE ON THE TRANS-OCEANIC 
TESTS. 

Confidence in the ability of British amateur trans- 
mitters to reach Australia on short waves and small 
power during the forthcoming Trans-Oceanic Tests 
was expressed by Mr. Gerald Marcuse, broadcasting 
& talk from 2 LO on Thursday, August 14th. 

Mr. Marcuse, who is Chairman of the Sub-Com- 
mittee appointed to arrange this winter’s tests, has 
recently completed a 1,400 mile journey through 
America and Canada, visiting the Headquarters of 
the American Radio Relay League and various 
amateur stations in that vast Continent. 

Mr. Marcuse gave interesting details concerning 
the new wavelengths allotted to American amateurs. 
Although previously a quiet " period from 8 to 
10.30 p.m. was observed by Americans and Can- 
adians, the former may now use short waves of 
"5 to 80, 40 to 43, 20 to 22, and 4 to 5 metres, in 
addition to the band of 150 to 200 at any time of 
day or night. This should be of great assistance to 
British amateurs, as the wavelengths granted to 
them are the band from 115 to 130, so that individual 
transmissions will not interfere with one another. 


d 
THE ASHLEY WIRELESS TELEPHONE CO. 
Considerable misapprehension appears to exist 
with regard to the supply of Claritone products, 
owing to the recent press notices regarding the 
voluntary liquidation of the Ashley Wireless Tele- 
phone Co., Ltd. Under the title of the Ashley 
Wireless Telephone Co., à new company has been 
formed and no interference will in future occur 
in the supply of * Claritone " products. 


HACKNEY AND;DISTRICT RADIO SOCIETY. 


At the next meeting of the Hackney and District 
Radio Society, to be held at the Y.M.C.A., Mare 
Street, оп Thursday, August 21st, Mr. Samson 
will demonstrate his Omni" receiver. 


. (Signed) G. MARCUSE. 
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. E. Palmer Jones, 2 

Fethard Tip, Irish Free State (April 14th to May 27th). 
British: 2 2 DR, 2 FU, 2 

2 VG, 5 BV, 5 DN, 5 MO, 50G, 5 

Danish: 7 EC. French: 80N,8 

82M. Belgian P2, W2. Dutc * 

1 XAF, 1 ХАН. (Harold Goldsbrough.) 


o ct 
ә 
© c to 


Handsworth, Birmingham (June 5th to 26th). 


American: 1 AJA, 1 BV, 1XAE, 2 II, 3HK, 4JE, 4 XX. 
Canadian: 1 1 BQ, 1DJ, 1 EB, 1 EI, 2 BN, 2 CG, 9 AK. 
Danish: 7 EC. Italian: 1 ER. French: 8BA, 8BN, 8 CF. 
8 DA, 8 DP. 8 EM. 8 EU, 8 ММ, 8 PA. 8 ZY. : OBA, 
0 MS, 0 XP. Finland: 1 NA. Luxembour JW. ?: PXZV, 
110. British 2 ACB, 2 AKS, 2 ARS, 2 ARX, 2 CC, 2 DR, 2 FU, 
2 GO, 2 NM, 20D, 2UV, 2 VI. Aw PN 5 FL, 5 MA, 5 MO, 
5 MU, 5 NU, 5 ,5QM, 5QV, 5 , 5 WI, 6 AL, 630, 60D, 
6 QZ, 6 TM, 6 UD. (D. A. Broun.) 
Woldingham. 

2 ACX, 2 AGT, 2 AL, 2 AIM, 2 AIU, 2 АЈА, 2 AKS, 2 ARX, 
2 ASU, 2 AV, „2 DQ, 2 GO, 2 FM, 2 FP*, 2 MC, 2 MU, 2 MN, 
20D, 2 PX, 2 QN, 2 RB, 2 SN, 2 SX, 2 TL, 2 UM, 2 VJ, 2 ХАА, 
5 AL 5 BQ, 5GF, 5GJ, 5 MG, 5 NV, 50M*, 5QM, 5 QV, 5 RF, 
5TJ, 5 ЈЕ, 5 UQ, 5 VN, 5 YT, 6 AL, 6 BBC", 6 EA, 6 FQ, 6 IV, 
6IY, 6LC, 6 NF, 60B, 6QB, 692, 6RM*, 6 TM, 6 XJ, 8 AG, 
8 BP, 8 CM, 8 CN, 8 DO, 8 PR. 8 RO, 8 VW, 8 MH, 0 GC, O MN. 
1 ER, 3 МВ. Telephony. (o—v -o.) (C. Spencer White.) 


Stockton-on-Tees (during July“. 
Britin: 2ACU, 2JP, 20A. 20D, 2VJ, 2XY, 5 ES. 5 MA, 
5 QV, 5SZ, 6GM, 6NF, 6 TD. French: 8 BS. 8 BV, 8 EM, 
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8'ÉU, 8 FBF, 8 LO, 8PA. Dutch: 0 AB, o BD, o ZN. Belgian: 
4WR. Rhincland: 1 Cr. Sweden: 8MZS. Finland: 1 NA, 
ФИС. Unknown: YA1, 3 CA. (J. W. Pallister, 2 AUB.) 


Harrogate. 

British: 2 KF, 2 KT, 2 TO, 5 BY, 5JX, 5 QY. French: 8 B8, 
8 CZ, 8 EU. American: 1 8F, 1 XAK, 1 XAR, 1 XW. Canadian: 
1 AR. (All under 120 metres.) (o—v—1.) (W. Hartley.) 


Worksop, Notts. (July ттїһ to August 2nd). 


British: 20D, 28H, 6GM, 6 PT. Freuch: 8 Ad, ЗАР, 
8 ЮМ, 8 EÙ us 8 CA, 8 CZ. 8 DI. 8DO, 8 DP, 8DS, 8 ÉD. 
EX, 8FC, ЗЕ, 8JG, 8JH, 8 LO, 8 LS, 8 PA, 

8 RX. 3 EU, 3 ÉX, 1 CF. Finland: 1NA. Dutch: OOX, 
OBA. Unknown: 3 CA, 9 AD, 3 TT (below 200 metres). 2 02. 


280, 2 KO, 9080, 2 YX (above гоо metres). 


(Telephony aud 
Morse.) (o—v —1.) 


(J. Davidson.) 


New Southgate, London, N.11 (during July). 
3 CA, 3 KO, 3 XO, 4 WR, 5 ВН, 5 G8, 5 LS, 8 B8, 8 ÉD, 8 EU, 
8 FSF, 8 LO, 8 PA, '8 RV, ECA, SM8V, YA1. (o—v—r.) 
(W. D. Keiller, 6 HR.) 
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Beaulieu, Hants (June 23rd to July 6th). 


2 AB, 2 ATI, 2 CI, 2 DR, 2 GG, 2 IL, 20F, 2UV, 2 va. 5 DE. 
5 DO, 5 KO, 5 MA, 5 MO, 5 MU, 5 NW, 5OT, 581, 5 TN, 5 TU. 
5 UQ, 5 VN, 670, 6 6 NF, 6 QB, 6 QZ, 8 BG, 8 BS, 8 DP, 

, 8 ÉM, 8 ÉU, 8 8 RN, 8 RO, 8 TV. 8 WZ, 8 ZY, OBA, 
0 GC, NAB 2. 1 CF. (o- -o.) (J. L. Mackenzie.) 


British: 2 DZ, 2 NW, 2 XY, 5 BH, 5 KG, 5 EX, 5 SH, 6 СС, 
6GM, 6 8 UZ, 6XX, 622. French: ВАЕ, 8 AP, 8AZ. 
8 BV, 8CZ, 8 DP, 8 EM, 8 8 LO, 8 MN, 8PP, 8 TV. Mis- 
cellaneous: 1 NA, 3 OX, POZ, ARRL, AIN. 

(T. H. Tyler, 2 ASH.) 


Norwich (July 7th to 28th). 

2 АВ, 2 AT, 2JP, 2JX, 20D, 28H, 5AW, 5 ВУ, 5 HN, 5 
5 LF, 5 MO, 5 ND, 5NW, 50Т, 5 5 6 6 
6 RY, 6 TD, 6 UD, 8BN, 8BP, 8CF, 8CH, 8DI, SDE E 


Unknown stations: 


| BROADCASTING. 


REGULAR PROGRAMMES ARE BROADCAST FROM THE FOLLOWING EUROPEAN STATIONS — 


5 BRITAIN. 


CHELMSFORD 1,000. metres. Tests. ABERDEEN 
2 BD, 405 metres ; BIRMINGHAM 5 IT, 475 metres; GLASGOW 
5 SC. 420 metres: NEWCASTLE 5 NO. too metres: BOURNE- 


MOUTH 6 BM, 555 metres; 


MANCHESTER 2 ZY, 375 metres: 
LONDON EU. 


metres; CARDIFF 5 WA, 351 metres: 


PLYMOUTH 5 (Relav), 335 metres; EDINBURGH 2 EH 
(Relay), 325 metres: OOL 6 LV (Relay), 318 metres; 
SHEFFIELD 6 FL (Relay), 303 metres: LEEDS-BRADFORD 


21,8 (Relay), 336 and 310. metres. Tuesdays, 
Fridays, 1.0 p.m. to 2.0 p.m. (2 LO only). 
grammes, 3.0 to 7.30 p.m., 5.0 to 11.30 p.m. 
p.m., 8.30 to 10.30 p.m. 


Thursdavs and 
Regular daily pro- 
Sundays, 3.0 to 5.0 


| FRANCE. , 
PARIS (Eiffel Tower), FL, 2,000 metres. 7.40 a.m. Weather 
Forecasts, II. O a.m, (Sunday): 10.48 a.m., Cotton Prices: 12 noon 


Market Report; 12.15 to 12.30 (Weekdays), Time 
Weather Forecast: 3.40 pm., Financial Reports: 5. 30 p.m.. 
Bourse Closing Prices; 6.15 p.m.. Concert; So pam. Weather 
Report; 9.0 pan. (Wednesday and Sunday), Concert: 10.10 p.m., 
Weather Forecast. 

PARIS (‘‘ Radio Paris), SFR, 1,780 metres. 
Prices, News, r2.45 pam. Concert; 1.30 pm.. 
4.30 pan, Financial Report; 5.0 p.n., 
aud (Concert, 

PARIS Ecole Superieure des Postes et Telegraphes), 150 metres. 
3.45 pan. (Wednesday), Talk on History; S.o p.n. (Tuesday), 
Enzlish Lesson, 8.30 p.m., Concert; 9.0 p.m., Relaved Concert 
or Play. 

PARIS Station du Petit Parisien), 310 metres; 

BELGIUM. 

BRUSSELS. BAV, 1,100 metres. At 2.0 p.m. 


Metecrolozical Forecast. 


signal and 


12.30 p. I.. Cotton 
Exchange Prices: 
Concert; 0.30 p.m, News 


S. 30 p.n., Tests. 


and 6.50 p-m., 


BRUSSELS ( Rad io- Belgique), 265 metres. Weekdavs, 5.0 
pan, to б.о pen. and S.o рли. to 10.0 p.m; Sunday, 5.0 рип. to 
6.0 p.m... and 8.30 p.m. to тоо рип. 


HOLLAND. 

THE HAGUE, PCGQ, :.070 metres. 4.0 to б.о p.m. 
9.40 to r1. 4,0 p.m. (Monday and Thursday), Concerts. 

THE HAGUE (Heussen Laboratory, PCUU, 1.050 
10.40 to 11.40 4. in. (Suredayy, Coticert ; 9.40 to 10.49 p. I., 
8. 15 to 9.0 pan, (Thursday). Concert. 

THE HAGUE ./Velthuisen, PCKK, 

до pans (Friday), Concert. 

HILVERSUM, 1.050 metres. 
and News 

IJMUIDEN ‘Middelraad), PCMM, 1.050 metres. 
to 16.40 pom, Concert. 

AMSTERDAM, РА 5, 1.050 metres 
wD, Concert. 

AMSTERDAM (Vas Diaz, PCFF, 2.000 metres, 9.0 aan. and 


5.0 pam, Share Market Report, Exchange Rates and News 


DENMARK. 


(Sunday), 


metres, 
Concert ; 


1.050 metres, 9.40 to 


9.10 to 11.10 (Sunday), Concert 
Saturday, 9.10 


(Irregular), 8.40 to толо 


LYNGBY, OXE, 2.400 metres, 5.30 to 9.45 p.m. (Weekdavs), 
8.0 to g.o (Sunday), Concert. 
SWEDEN. | 
STOCKHOLM Telegrafverket), 430 metres. Dailv, :2.45 te 
1.0 рип, Weather Report and Nauen Time Signal: Mordav, 


Wednesday and Saturday, 5.0 to 9. pm.. Concert: aud News; 


-10.0 p.m., Sundays, 


Sunday, 11.0 a.m, to 12.30 pan., 
Church. 
STOCKHOLM (Radiobolaget). 170 metres. 
day, 8.o to 9.30 p.m., Concert aud News. 
GOTHENBURG (Nya Varvet), гоо metres. 


Divine Service from St. James“ 
Tuesday and Thurs- 
Wednesday, 2.0 (0 


8.0 p.m. 
BODEN, 2.800 inetres. 


Tuesday and Friday. 6.30 to 7.30 p-m.. 
Sunday, 5.30 to 6.30 p.m. 


, Concert and News, 


GERMANY. 

BERLIN (Koenigswusterhausen, LP, бо metres. Sundav, 
10.§0 to 11.50 али., Concert; 2,800 Inetres, Sunday, 11.50 АЛП. 
to 12.50 p.m.. Concert. 

EBERSWALDE, 2,930 metres. Daily, 1.0 to 2.0 p.m., Address 
and Concert; 6.0 tu 7.30 p.m, Address and Concert; Thursday 
and Saturday, 7.20 p.m., Concert. 

BERLIN (Vox Haus), 430 metres. 
1.55 p-m., Tire Signals ; 
(Sundavi, Concert. 

BRESLAU, 415 metres. 

HAMBURG, 392 tnetres. 

STUTTGART, 437 metres. 

KONIGSBERG, 100 metres. 

FRANKFURT AM MAIN, 7 
Gramiephone Records, 

LEIPZIG (Mitteldeutsche Rundfunk A. G.), 45: metres. 

MUNCHEN (Die Deutsche Stunde in Bayern), 435 metres. 


AUSTRIA. 
VIENNA (Radio-Hekaphon', боо metres. 


8.0 to 3.30 p.m. 


11.0 a.m.. 
3.40 to 7.0 p.m. 


Stock Exchange ; 
Concert: 7.0 to So рди. 


metres. 7.30 te 10.0 pom, Tests. 


Monday and Friday 


CZECHO SLOVAKIA. 

PRAGUE, PRG. :.5oo metres, 5.0 a... 12.0 a. m., and 4.0 pm., 
Meteorological Bulletin and News ; 4,300 Metres, 10.0 a.m., 3.6 piti, 
and 10.0 p.m, Coucert. 

KBELY (near Prague), 1,150 metres. Weekdays. 7.15 p m. and 
11.0 am. to 12.0 noon, Concert and News, 
1,800 metres. 10.0 to ILo a.m, Concert; 2.30 ру... 


BRUNN, 


News, 


S 
GENEVA, 1,100 metres. 
or Lecture. 


LAUSANNE, HB 2, 550 metres. 


Address. 
SPAIN. 
MADRID, PTT, ioo to 700 metres. 6.0 to 8.0 p.m., Tests. 
MADRID (Radio Iberica), 30: metres. Daily (except Thursdays 
aud Sundays), 7.0 to g.o pan. Thirsdayvs and Surdavs, 10.0 to 
12.0 p.m, Concerts. 
MADRID, 1.500 metres. 
CARTAGENA, EBX, 
5.30 рли. 


Weekdavs, 3.15 and о p.m.. Concert 


Daily, 9.15 pan., Concert and 


Irregular. 
1,200 metres, 
Lectures and Concerts, 


PORTUGAL. 
LISBON (Aero Lisboa. 370 to 400 metres, 
Fridays, 9.30 to 12.0 pan., Irregular Tests. 


ITALY. 
Weekdays, 12.0 a.m. t, Soo metres, 
Fests, Graniophone Records. 


12.0 to 12.30 p.m.. S. 0 iO 


Wednesdays ат 


ROME, ICD, 3.200 metres. 


4.0 pan. and 5.30. p.n, 
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Readers desiring to consult the ** Wireless World” Information Dept. 
should make use of the coupon to be found in the advertisement section. 


IMPROVING THE SELECTIVITY OF EXISTING 
VALVE SETS. 


LTHOUGH the selectivity of a receiver is 

governed principally by the design and arrange- 
ment of the tuning circuits and H.F. valve couplings, 
it is often possible to effect improvements in this 
direction without disturbing the inside of the set 
in any way. For instance, if it is known that the 
aerial tuning condenser in the set is connected in 
parallel with the aerial tuning inductance, a variable 
condenser of about 0-00054F. capacity may be 
connected between the aerial and the aerial terminal 
on the receiver. Since this condenser is in series 
with the aerial circuit, the effective capacity across 
the ends of the aerial coil will be reduced, and for 
a given wavelength it will be possible to increase 
the size of this coil. Under these conditions the 
signal strength and selectivity will be much im- 
proved. . 

The effective resistance of the aerial and earth 
system has a pronounced influence on the selectivity 
of the receiver as a whole. To reduce this resistance 
the earth connection should be made with great 
care апа the aerial wires should be erected well 
clear of semi-conductors such as trees and the walls 
of buildings. At the expense of a certain amount 
of signal strength the selectivity may be greatly 
improved by using a short single-wire aerial. If a 
long twin has been used previously, the increase in 
selectivity will be at once noticed on changing over 
to the smaller aerial. 

It should be understood, of course, that the above 
suggestions do not cover the whole of the subject, 
but they are remedies which can be tried before 
making any alteration to the receiver itself. 


A SIMPLE IWO-VALVE SET. 


HERE is an increasing demand for receivers 
which are simple in operation, and a reader 
has asked for a circuit of a two-valve set with only 
One tuning adjustment and a switch for the filament 
current to the valves. The set is required to receive 
a relay station about 25 miles away and the new 
high-powered station at Chelmsford. 
The best arrangement to use under these circum 
stances would be a cletector valve used without 


reaction and followed by a note magnifier. A 
diagram of this circuit is given in Fig. 1. Our 
correspondent already has a variometer suitable for 
the 300 to 500 metre stations, and this has, there- 
fore, been connected in the aerial circuit, together 
with a load coil for the 1,600 metre wavelength. 
The actual size of this coil will naturally depend 
upon the dimensions of the aerial, but an Igranic 


150 coil will not be far wrong. A fixed condenser in 
series with the aerial is often an advantage on 
short wavelengths. If this condenser is connected 
between two aerial terminals, A, and A,, it will be 
an easy matter to include the condenser in the 
aerial circuit by connecting the aerial to A, or to 
exclude it by connecting to Az. 


CONNECTIONS OF VARIABLE CONDENSERS. 


T is often asked whether there is any special way 

of connecting variable condensers in а receiver ; 
t.e., whether the connections of the fixed or moving 
vanes have any influence on the functioning of 
the receiver. 

Generally speaking, the met hod of connection does 
not affect t he functioning of the receiver after it has 
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been tuned апа adjusted, but it is possible to 
facilitate the process of tuning by connecting the 
moving vanes, if possible, to & point of fixed 
potential. The spindle carrying the moving vanes 
passes through the panel of the receiver and comes 
in close proximity to the hand of the operator. If 
the spindle is connected to one of the filament 
leads in the case of condensers tuning grid circuits 
and to + H.T. in the case of anode tuning con- 
densers, hand capacity effects will be greatly 
reduced, if not entirely eliminated. 


A THREE-VALVE BROADCAST RECEIVER. 


HE circuit diagram given in Fig. 2 is that of a 

simple three-valve set suitable for the reception 
of broadcasting. The first valve, which operates as 
an H.F. amplifier, is coupled to the detector valve 
by the tuned anode method. With tuned anode 
coupling, plug-in type tuning coils may be used 
and a wide band of wavelengths can be covered 
without additional cost if a set of coils is already 
in use for the tuning of the aerial circuit. The 
reaction coil is coupled to the aerial circuit, thus 
leaving the anode circuit free for calibration. A 
list of the components necessary for the construction 
of this set is given below. 

1 Variable condenser, 0:0005 „Е. 


] 0-0002 uF. 

2 Fixed C ondensers, 0-0003 uF. 

1 5 Us 0-001 uF. 

1 á T 0-002 uF. 

1 l Е. (Mansbridge type). 


1 Grid. leak, 2 шегш, 

] Single coil holder. 

1 Two-coil holder. 

] Intervalve transformer. 

3 Valve holders. 

3 Filament resistances. 

1 Switch (for 0-0003 uF. aerial condenser). 

A small dry cell (for grid bias battery). 

In addition to the above terminals, wire, and an 

ebonite panel will be required. Тһе size of the 
panel will depend upon the type of components 
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chosen, which should be placed out on a piece of 
paper in order that the dimensions of the panel 
may be estimated. The sizes of plug-in coils тау 
be obtained from the lists issued by the various 
manufacturers. 


THE POSITION OF FILAMENT RESISTANCES. 
ILAMENT resistances may be connected either 
in the positive or negative low tension lead, and 

their position will influence the operation of the 

receiver. When a current is flowing through the 


' чт 
oF 
ө 
o o | 
o = 
LÀ 
o 001,F ав 


9090 
UU 
9 


resistance there will be a difference of potential 
between the ends. Advantage is often taken of this 
fall of potential to increase or supplement the grid 
potential of the valves. Thus, if the filament end 
of the secondary winding of a transformer is con- 
nected to the — L.T. lead. and if the filament 
resistance is connected in the negative side, the 
grid will receive a negative potential with respect 
to the filament as a result of the fall of voltage 
along the resistance. Unfortunately the value of 
the grid bias obtained in this way varies with each 
adjustment of the filament resistance, since the fall 
of potential along the resistance depends both on 
the filament current and on the value of the 
resistance in the external circuit. In the case of 
note magnitiers, the grid potential is not very erti- 
eal, and the filament resistance may be adjusted 
without appreciably affecting the functioning of 
the valve. For H.F. amplitication and rect ification, 
however, it is often desirable to keep the grid 
potential fixed and independent of any movement 
of the filament resistances. This may be done by 
connecting the grid return lead to — L.T. in the 
case of the Н.К. valves and inserting the filament 
resistances in the positive lead: and by connecting 
the filament resistance in the negative lead and the 
grid lead to + L.'T. in the case of the detector valve. 
Finally, one should always make a rough estimate 
of the grid voltage available before making use of 
it, since its value may be too high if the filament 
resistance in circuit is large compared with the 
resistance of the filament of the valve itself. 


The HOME CONSTRUCTOR 
WIRELESS GUIDE 


By W. James 
Price 3/6 nel By Post 3/10 


A few of the main features : 


Outdoor, Indoor and Frame Aerials, dimensions and 
data; Earths. 

Tuners and Couplings and How to Make Ta Coils. 

Variometers for Broadcast Wavelength, t Coils, 
Plug-in Coils, etc., etc. 

Coupled Circuits, best methods of connecting con- 
densers and variometers. 

common Faults in Tuners. 

Condensers and Coils, with full particulars of various 
capacities. 

Crystal Receivers, Types of Dectectors, How to Fix 

tals, How to Tune In. 

Faults to Avoid, etc., etc. 

The Valve: The Principle of its Working and the 
Correct Method of tion for Best Results. 

Deals with Two and Three-electrode Valves, Dull 

Emitters, etc. The Effect of Variation of Filament 

Temperature, Plate Voltage, Action of the Grid, 


Special сее on Sensitive Single-Valve Receivers. 

A Single-Valve Amplifier with Crystal Rectifier. 

Double Magnification. Reinartz. Flewelling, Arm- 
strong Super-Regenerative Receivers. 

Points on Dry Cells and Accumulators. Construction. 

Charging, Capacity, etc., etc. 

Current from Alternating Current Mains, 
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Over 1,250 Amateur and Experimental Stations in 
Great Britain and France, giving name, address and 
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when calling foreign stations, with examples of how 
to use them. 

Details of Regular Transmissions of Wireless Stations 
operating throughout the World in order of wave- 
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and nature of transmissions. 

List of over 800 Wireless Telegraph Stations, in order 
of their times of transmission, with call sign, wave- 
length, and nature of transmission. 
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instruments. 
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are better, 


EHIND every Ediswan Valve there is more than 40 years’ 

experience in lamp manufacture. Highly skilled supervision 
in every detail, combined with carefully tested metals, ensure 
the efficiency for which Ediswan valves are world famous. 


TYPE A.R. 

This Valve has been specially designed 
for operating on low plate voltages, 
and is especially suitable for amateur 
use. It is a tu valve having the 
same characteristics as the French 
(or R.) Valve. It is compact, silent 
in working, and gives high amplifi- 
cation. 


Plate Voltage Y "E 
Filament Voltage i," Г 
Normal Filament Current 0:75 ampere 
Overall Diameter (approx.) 35 m/m 
Overall Length (approx.) 105 m/m 


Cap vis * T 4 prong 
PRICE 12/6 EACH. 


This Valve, which has a vertical 
filament, grid and plate, is mounted 
in a spherical bulb. It has essentially 
the same electric properties as the 
A.R. Valve, but the grid һаз a greater 
number of turns is also of snraller 
diameter, which results in a some 
what greater amplification, with the 
same plate aud grid voltages, than is 
obtained with the A.R. Type Valve. 


Plate Voltage ә. «P 50-100 
Filament Voltage et 4 
Normal Filament Cutrento ys ampere 
Overall Diameter (approx. 55 mim 
Overall Length (approx] rio m/m 


Cap > uS аа 4 prong 
PRICE 12/6 EACH. 
TYPE A.R.D.E. 


[һе Ediswan Amateur Receiving, 
Dull Emission (Low-Temperature) 
Valve, Type A.R.D.E., has been 
especially desigued to meet the grow 
ing demand for a valve that will 
function at very low filament volts, 
and at the same time have an ex- 
tremely long life. It is far-superior 
to any value at present on the 


market. 
Filament Volts .. T 1820 
Filament Current 0*3Oo alnpere 
Anode Volts а 10-50 
Overall Length, including pins 

110 m/m 
Overall Diameter ..  29m/m 
Cap, standard... 4 pin 


Can be used on à 1-volt accumulatór 
ur à 2-cell dry battery. 
PRICE 21/- ÉACH. 
lf you have a good set Й deserves Ediswan Valves. 
THE EDISON SWAN 
ELECTRIC CO. LID., 


123.5, Queen Victoria Street, London, E.C.4 
Works:  Ponders End, Middlesex. 
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MOTHE NAME SULLIVAN HAS BEE ry) 


CONTINUOUSLY ASSOCIATED WITH THE DESIGN 
AND MANUFACTURE OF WIRELESS APPARATUS 
AND TESTING AND RESEARCH APPARATUS OF THE 
HIGHEST STANDARD FOR MOST OF THE STAN- 
DARDISING AND EXPERIMENTAL LABORATORIES 
SINCE 1900. 


The PRICES of many 


of our components have been 


CONSIDERABLY REDUCED 


—the natural consequence of mass 
production necessitated by the 
increased. demand. 


Write for List W5(c) of Wireless Components best suited Ё 
for the building of sets both for Reception and Transmission 
to conform with the latest modern practice. Electrical Efficiency Bi 
has been carefully considered in their design. Tuning Induct- 
ances for oscillatory circuits of both Receivers and Transmitters 
have the minimum possible Effective High Frequency Кезїзї- 
ance and Condensers are constructed with a view to Constancy Bl 

and Low Power Factor. Also write for 


Leaflets of Complete Receivers, Magnifiers, Transmitters. 
Wavemeters, etc. 


Inquiries Invited for Specially Constructed Sets. 
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H.W. SULLIVAN, LTD. к 
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ELECTRICAL 
MEASURING 


INSTRUMENTS 


THE WESTON 
Filament Voltmeter 


for Receiving Sets CURE. 
| MODEL 301. j EDU - 
Simplified tuning by eliminating guesswork as to valve "v Es 
1 
ent voltage control increases the life of the valve 
from two to three times. 


The Weston Filament Voltmeter is accurate and can be 
relied upon for duplication of results. 


ALL THIS MEANS 
BETTER RECEPTION! . 
List Price £2: 9: 0 MODEL 

$ 301, 
WESTON ELECTRICAL INSTRUMENT CO., LTD. FILAMENT VOLTMETER, 
Audrey House, Ely Place, Holborn, E.C.1 


Telephone: Holborn 2029. Telegrams: “ Pivoted, Smith, London.” 


TANGENT“ 


PLUG- IN COILS 


"The plugs are standard and will fit Ei set. 


On strong cylindrical] frames with coils air-spaced. 
you can handle with impunity and there is nothing 
more efficient for zeither orystal or valve sets. 


Stockel in 11 sizes for wavelengths from 250 tc 8,000 metres. 


If diffculty in obtaining write 
us to name nearest stockist. 


Complete_set of 4 “Tangent” 
oncert Coils— 

Nos. 25, 35, 50 and 75 
18/- the Set. 


25 | 35 | 50 | 75 100 | 150 200 250 Ба 500 


3 4/6 5/- 6/- 7/- 7/6 | 8/- | 9 


GENT & Co. Ltd. = 
No second-rate effects will satisfy 


„Faraday Works," the intelligent purchaser for whom 
“T IGE Do 


| EICESTER AN UNT * fit ments are designed. 
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IS THE PRICE OF VALVES 


TOO HIGH? 


E ask the question, "Is the 
price of valves too high ? be- 
cause we consider that it is a 
matter which ought to be 
raised, not only in the interests of the public 
who are making use of valves, but also in the 
interests of the wireless industry as a whole. 

It must not be thought that we 
are looking upon the matter from a 
short-sighted point of view and consider that 
the price of a valve should be that of the 
materials used in its composition and cost 
of manufacture, plus a percentage for profits. 
We realise that in the production of the 
modern valve an enormous expenditure has 
been made by the Companies who have 
produced it, owing to the high costs of 
research work, and what are usually spoken 
of as “ overhead charges ” incurred before it 
was possible to put the finished article on 
the market. 

Even whilst certain types of valves are 
being sold, one must remember that all the 
time expensive research work is being under- 
taken in the improvement of types and the 
introduction of new valves for special 
purposes. It 15 these costs which contribute 
largely to deciding the selling price of the 
valve and not the cost of the materials or the 
direct process of manufacture. Having, 
therefore, made clear that we recognise the 
costs involved, we again repeat our question, 
Is the present price of valves too high ? ” 

Broadcasting has created a phenomenal 
demand for valves and they have been sold 
in numbers far exceeding the earlier expecta- 
tions of the manufacturers, but in spite of 
this, the difference in selling price at the time 
broadcasting started and to-day does not 
show such a difference as we believe it should. 

Everyone knows that the public regard 
the valve as the most expensive item in an 


TOPICS. 


efficient receiver. It is generally recognised 
that a crystal receiver is not an entirely 
satisfactory proposition, and we feel sure 
that there are thousands of users of crystal 
sets who would not hesitate to change these 
for valve receivers if it were not for the 
question of the valve costs; and not the 
initial cost only, but the expenses incurred 
through the necessity for renewals as valves 


are burnt out. 


We believe that a very substantial reduc- 
tion in the price of valves would not mean 
loss of business to the valve manufacturers 
and would stimulate the sales of valve appar- 
atus and components of every description. 
This would incidentally result in greater 
satisfaction to the users of broadcast re- 
receivers. In America the prices of valves 
are, we believe, higher even than in this 
country, and public feeling is strong on the 
matter. 


If valve manufacturers state that they are 
not in a position to make any substantial 
reduction in the price of valves and that the 
present price constitutes only a fair return 
after their expenses have been covered, then 
if we accept their word, there is, of course, 
nothing more to be said at the moment, and 
we must look for cheaper production in the 
future before a price reduction can take 
place, but before dismissing the subject, there 
is a point which we wish to raise which 
requires some explanation in fairness to the 
British consumer of valves. It has recently 
come to our notice, through sources which 
we believe to be reliable, that British valves 
of standard types can be purchased fairly 
generally on the Continent at a price which 
is in competition with the prices of Conti- 
nental valves, in spite of the difference in 
exchange. In fact it has been pointed out 
that the price at which the valves are retailed 
on the Continent is such that one effects a 
saving over the retail selling price in this 
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country if these valves are re-imported into 
this country and import duty paid. Again 
we hasten here to explain that we are not 
accusing British valve manufacturers of dis- 
tributing their valves at these competitive 
prices on the Continent. We recognise that 
by various underhand means, price cutting by 
some wireless dealers is practised and we 
hope sincerely that this is the explanation 
of these circumstances. 

We hope that British valve manufacturers 
will write to us to banish any misgivings 
which we may be tempted to feel. Surely no 
British. manufacturer would be responsible 
for selling abroad his products at a price far 
morc favourable than is granted to the 
British consumer. 


THE TRANS-OCEAN AMATEUR 
TESTS. 


N our last issue we published an an- 
[Г by the Radio Society of 

Great Britain on the subject of the 
Trans-Ocean amateur tests to be conducted 
this autumn. As in previous years, these 
tests will take the form of competition be- 
tween amateurs to achicve the best long 
distance transmissions and communications 
with overseas amateurs. 

Ihe Postmaster-General has recognised 
these annual tests officially in the past and 
there is little doubt but that this attitude 
will be repeated this vcar. The question of 
obtaining the necessarv permission from the 
Postmaster-General to communicate or to 
attempt to communicate with amateur 
stations abroad is not likely to be withheld, 
but we suggest that the Postmaster-General 
would save himself a great deal of trouble 
and inconvenience and simplify the organisa- 
tion of the tests for that body which 15 under- 
taking to arrange them, if for the purpose of 
these tests over a definite period he were to 
grant a comprehensive permission to the 
Radio Society of Great Britain so that all 
those who were officially entered for the 
tests by that Society could act as it were as 
“agents " of the Society under the one 
comprehensive permit. 

lhe same remark applies with regard to 
special permits for additional power to be 
used for the tests. The Postmaster-General 
could stipulate the maximum power to be 
authorised and leave the granting of the 
facilities in the hands of the organisers of 
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the tests. Of course, we know the Postmaster- 
General would raise the objection to this latter 
suggestion that he would not be in a position 
to know from whom to collect fees for the 
additional power. That is a question 
which we cannot discuss here, but can only 
say that we ourselves feel that the charges 
made for the use of additional power in 
previous years has been unreasonable in the 
circumstances and that this year a compre- 
hensive fee at an amount to be mutually 
agreed might be payable by the Radio 
Society to cover those members who take 
part in the tests. | 


AERIALS AND LIGHTNING 
AGAIN. 


HE stormy weather has produced its 

usual crop of paragraphs in the daily 

press on the subject of damage 
attributed to the presence of wireless aerials 
on private buildings. These news items are 
usuallv sufficiently sensational to attract the 
attention of the journalist, but unfortunately 
the journalist is seldom a scientist and, as 
a consequence, we hear only one side of the 
story and may be carried away to believe 
that the presence of aerials on buildings 
constitutes a danger. 


We think that the time has come when 
a proper investigation into such accidental 
occurrences should be made. We know 
that some insurance companies would like 
to make much of the risks because therein 
lies their hope of premiums. We honestly 
believe that the risks from this cause are 
negligible and in anv case are certainly not 
more than are run where telephone wires are 
in proximity to or attached to such buildings. 


If any reader has had experience or can 
obtain reliable information regarding any 
case of damage to property where an aerial 
has been blamed as the cause, we should 
very much appreciate his co-operation in 
supplying us with details, as we think that 
a collection of reports from different sources, 
especially where these are compiled by 
persons who will look upon the matter from 
a scientific point of view, would be of the 
utmost value in correcting what we beleve 
to be entirely erroneous impressions which 
have been thrust upon the general public 
through sensational paragraphs in the dailv 
press. 
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The receiver complete with frame aerial 
and batteries. 


HE following is an account of some 

long distance reception obtained 

last winter on a single-valve 

Armstrong super - regenerative 
receiver coupled up to a small frame aerial. 
The tests extended from November, 1923, 
to Mav, 1924, and were carried out with the 
object of determining what could be done 
on short wavelengths with a receiver of 
this type. 


Fig. 1. The Armstrong-super circuit. L, approx. 
130 turns No. 3) D.C.C. on 3]" diameter tube, 10 
tappings. | L,appror. 75 turns on 2" diameter tube, 
2tappings. L, approx. 1,800 turns, wound * slab " 
fashion, 4 tappings. L, approx. 1,000 turns, 4 tap- 
pings. ©, 000015 fd. C, 0-000165 to 0-0002 mids. 
C, 0-006 mfds. C, 0-006 mfds. C. 0-006 mfds. 
Grid leak 0-5 to 5 megohms. 
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GETTING RESULTS WITH AN 
ARMSTRONG SUPER 


The Armstrong super-regenerative receiver has 
attracted interest from time to time since its 
introduction some two 
instances, however, the amateur has not met with 
entire success when experimenting with this type 
of receiver, due probably not to the lack of reliable: 
constructional advice, but to manipulating diffi- 
culties. This article has been compiled as it is. 
thought necessary to combine both constructional 
and precise operating data in order to ensure 
success. 

This instalment describes the construction of a 
simple set, and the results obtainable, including 
the reception of American amateur transmitting 
stations on the small frame aerial, will be related 
in the next issue. 


years ago. In many 


By J. С. W. THOMPSON. 


The location of the instrument during the 
tests was not ideal from a wireless point of 
view, the instrument being situated indoors 
on the ground floor of a house which is badly 
shielded to the west by a big belt of tall 
trees, and to the south by a high railway 
embankment. 

Before giving particulars of reception, 
some constructional details of the set 
employed might be of interest, especially as 
so many modifications have been made in the 
design of Armstrong super-regenerative sets. 
The photographs show the front and back 
views of the instrument exactly as used, 
while Fig. т is the circuit. The set was 
originally intended as a portable broadcast 
receiver for use with a 2-ft. frame aerial, 
and it was found that with careful handling 
it would tune down to about 200 metres. 
Further improvements suggested themselves 
in the course of operating the instrument, 
and after slight modifications it was finally 
possible to get down to 150 metres. 

The aerial tuning inductance L, is а 
tapped tubular coil with a tapped reaction coil 
L, rotating inside. The quenching coils L, 
and Li, slab wound and stiffened by immersion 
in wax, are set up with a fixed coupling. 
Tappings are provided on each coil, so that 
variation of both quenching frequency and 
coupling can be obtained. It will be noticed 
that the “ sequence " of H.T., telephones 
and reaction coil, is unusual and possibly bad 
practice, but it was found that for some 


Avcvsr 27, 1924 


THE WIRELESS WORLD AND RADIO REVIEW 


17. 


Fig. 2. Dimensional lay-out of the front panel of the author's set. 


reason best results were given in this way, 
although, of course, tuning is upset when the 
telephones are handled. 

Figs. 2 and 3 show the general lay-out of 
the receiver panel. The precise dimensions 
for these parts and their location on the 
panel are, of course, such as would suit the 
components at the disposal of the writer, 
but it is quite an easy matter to make the 


minor modifications necessary for using 
slightly different component parts, using this 
description as a guide. All the tuning coils 
are, however, home made, and as these 
dimensions are critical in value the particular 
details of construction might be given. 

The aerial tuning inductance L, is wound 
on a thin cardboard tube, 3} ins. long by 
31 ins, internal diameter. This is wound 
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with 30 turns of No. 30 D.C.C., and then, 
after leaving a gap of { in. for the reaction 
spindle, another 9o turns are wound on. 
Ten tappings are taken to the II-point 
switch, and the finishing end, i. e., that remote 
from the space in the winding, is taken to 
theeleventh stud. Tappingsat the beginning 
should be about 3/16 in. apart, increasing 
gradually to in. A thin coating of shellac 
is applied to keep the turns in place. 
Reaction coil L2 is rins. in length by 
21 ins. in diameter, and is mounted on a 
2 B.A. spindle rotating inside the L2 
inductance. It is wound with 72 turns of 


REACTION 
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radial slots it is possible, prior to removing 
them from the winding former, to bind the 
coils up at a number of points with thread. 
The anode coil L4 is a similar slab coil, but 
is only 3$ ins. in diameter, and wound with 
No. 32 enamelled wire. The tappingson each 
coil (Fig. 4) are easily made by prising up the 
wire at the desired points, slipping a strip 
of mica under the raised wire, and soldering 
a short lead to the raised portions. The 
mica may then be substituted by a small 
piece of empire cloth held in position with 
melted paraffin wax. The arrangements of 
the tappings are such that on the first active 


DHONES 


A front view showing the compactness of the instrument, an important feature tf the set 
is to be really portable. 


No. 30 D.S.C. with lin. gap in the centre. 
Twotappings are taken off with good thin flex 
to a 3-point switch, the end of the coil 
going to the third stud, tlie first tappings at 
27 turns and the second at 52. The first 
stud is used for 200 metre work, and the 
second and third for medium or long wave 
broadcasting, the tuning range extending to 
about 600 metres. 

The two slab inductances in the quenching 
circuit are wound with No. 36 D.S.C. between 
two discs, and have internal and external 
diameters of rin. and 4ins. respectively, 
and a width of 3/16 in. The discs used for 
winding these coils should be about 43 ins. 
in diameter, and by making a number of 


studs the outer half of each respective 
coil is in action, the inductance being 
increased inwards. It was arranged thus so 
that the tappings could be well spread out 
without causing the very wide jumps in 
inductance value which would occur were 
the tappings arranged from the inner 
end. 

In the grid coil the first stud short-circuits 
the coil, thus making the set an ordinary 
“© straight" one-valve arrangement for use 
on outdoor aerial and earth. Variation of 
the inductance of the grid coil, changes the 
quenching frequency, while variation of the 
anode coil varies coupling more than 


frequency. 
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The switch arms are wired so as to make 
contact with two studs if it is desired, thus 
providing a greater variety of inductance 
changes, and also to screen, if necessary, 
that portion of the coil which is not in use. 
The mounting of the various coils must be 
rigid, owing, of course, to the weight, and a 


YO thetic: e 


197 STUD 
2ND ә 
3RD е 
SEH 9.9 
5TH e 


13122 


$TUO 


(b) 


TAPPING ON GRID COIL L, 
Fig 4. Tapping points on the oscillator coil. 


good arrangement is to clamp them between 
pieces of ebonite, the centre being screwed to 
the wooden baseboard (Fig. 5). Owing to 
the limited vertical height the valve holder 
must be as short as possible, and the writer 
undertook the construction of a special 
valve holder for the purpose. 

The containing cabinet is a cut-down 
Mark III tuner box now measuring II ins. 
by 8ў ins. by 44 ins. deep (internal measure- 
ments), while the lid is 2 ins. deep. Resting 
.on two narrow wooden strips the set leaves 
a space at the bottom for batteries, measuring 
Irins. by 38 ins. by 44 ins., sufficient to 
contain a 30-volt high tension battery, which 
may be made up to the most suitable shape, 
together with a suitable dry cell for use with 
the dull emitter valve, the complete outfit, 
including batteries, weighing about 15 lbs. 

The frame in the lid consists of 15 turns of 
No. 22 D.C.C. wire, wound on four wooden 
pieces screwed to the inside of the lid, its sides 
measuring approximately 10 ins. by 8 ins. 

The usual settings on the writer's own set 
for broadcast reception are :—Frequency 
switch (i. e., grid coil), No. 2 stud; coupling 
switch, No. 2 or 3. Quenching whistle on 
these adjustments is quite high and not 
_objectionable. For greater sensitivity and 
stability on weak signals the frequency has 
to be lowered (No. 3 or 4 studs). 

For 200 metres frequency can be made 
-very high when switch is between 2 and 3 


THE WIRELESS WORLD AND RADIO REVIEW 


AUGUST 27.1924 


and coupling must be made very loose by 
putting switch between т and 2 or 2 and 3. 

Regarding results on broadcasting, Glasgow 
at 42 miles is received well on the small 
frame, even in a railway train moving at high 
speed. The local (Edinburgh) relay station 
can, of course, be received almost anywhere 
in the Edinburgh area without the frame 
at all—just the set alone. Reception of 
other stations is not reliable, although 
Manchester and Bournemouth have been 
heard on good nights. On the 2-ft. frame, 
however, practically all the B.B.C. stations 
have been heard when conditions have been 
favourable. 

The set may be used on an aerial and earth 
as a “straight” circuit by cutting out 
quenching oscillations (first stud of frequency 
switch), connecting aerial to the (shorted) 
frame terminals, and earth to the terminal 
provided. : 

One of the greatest disadvantages of the 
super-regenerative circuit is that when the 
reaction is increased to oscillation point, the 
well-known harsh “ roar " is produced. This 
roar is strongest when amplification is 
greatest, t.e., at lowest condenser settings 
and optimum quenching - coil coupling. 
Reception of a C.W. beat-note is practicallv 
impossible here, so searching has to be 


Fig. 5. Mounting the oscillator coils. 


carried out higher up the scale, where the 
roar (and the amplification) is less. (This 
does not refer to the reception of the 
comparatively strong broadcast telephony, 
as the roar entirely disappears on reception 
of the strong carrier-wave). However, one 
soon gets accustomed to the reading of weak 
C.W. morse through a background not entirely 
silent. It is almost impossible to miss C.W., 
as it comes in as the well-known “ bunch 
of beat notes, covering quite a wide wave 
length range. So much so, that three or 
four transmissions were often heard at the 
same time, although differing considerably 
in wavelength. 


(To be concluded). 
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PRODUCTS OF THE MANUFACTURERS. 


New Charger for L.T. and Н.Т. accumulators from A.C. supply.—Improved 
intervalve transformer construction.—Insulating beads. 


A New Battery Charger. 

Those who are fortunate enough to be con- 
nected to a D.C. supply for electric lighting are 
usually able to undertake the charging of 
their batteries at home by using lamps or 
some other resistance in series. Consumers 
on alternating current networks, however, 
are unable to do this without employing 
some form of rectifving apparatus, of which 
many designs have appeared on the market. 

These rectifiers are of several types, and 
include small motor generators and rotary 
converters, electrolytic rectifiers, others 


employing valves, the well known mercury 


arc rectifier, and, lastly, the vibrating 
reed, electromagnetic type. The last 
mentioned, ` by reason of its simplicity 
of design and operation, is one of the most 
popular. A good example of this form of 
charger is the “ Valley " Battery Charger of 
the General Electric Co., Ltd., illustrated 
here. It consists essentially of two portions, 
(a) a transformer, the secondary of which is 
tapped to supply circuits at 2, 6, 12 and 24 
volts respectively, and (b) the rectifying 
element. This comprises a compound mag- 
netic circuit composed of a permanent magnet 
and a small electromagnet energised by the 
A.C. supply, and a vibrating armature 
carrying a silver plate which makes contact 
during alternate half-cycles with a heavy 
carbon contact. 

The moving portion of the apparatus is 
mounted on a slate base on the top of the 
case containing the transformer, and, together 
with a replaceable fuse in the battery circuit, 
is protected by a moulded glass cover. 

The front of the instrument is a panel of 
Bakelite, carrying a flush type ammeter, 
which indicates the value of the charging 
current, clearly marked terminals for con- 
necting 2, 6, 12 or 24-volt batteries and 
switch for varying the charging rate of 
24-volt H.T. units being charged in parallel. 

This charger is made in two stock windings, 
one for operating on 50 cycle circuits at 
voltages between тоо and 125, and the 
other for 50 cycle circuits between 200 and 


250 volts. Chargers for non-standard perio- 
dicities between 25 and 65 cycles can be 
specially made. The standard apparatus 
charges 2 and 12-volt batteries at approxi- 
mately 3 amperes, 6-volt batteries at 
6 amperes, and 24-volt H.T. batteries at 
approximately o- to 0:4 amperes. 


The new G.E.C. accumulator charging set for use on 
А.С. supply. It will charge both high and low 
| voltage batteries, 


The New R.I. Transformer. 

As the result of a series of tests, Messrs. 
Radio Instruments, Ltd., have decided to 
place on the market a low frequency trans- 
former which in many respects 1s an 
improvement on the present well-known 
R.I. transformer. The transformer is not 
designed for use with any particular valve, 
but has been produced to meet the needs 
of those who use general purpose valves. 

In the new model the primary and 
secondary windings are each divided into 
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six sections as shown in the accompanying 
sketch. The six primary sections are now 
situated on the outside of the six secondary 
sections, whereas in the old model the 
primary is on the inside, nearest the core. 
As a consequence the self-capacity of the 
complete coil is only 18 micromicrofarads 
when measured at a frequency of 750 cycles. 
The coil has a very low self-capacity, which 
is an advantage, inasmuch as, other things 
being correct, a transformer having a low 
self-capacity will probably have a flat, 
straight frequency characteristic. 

The bobbin on which the coil of the new 
model is wound is built up of special insulating 
material into six main sections, the whole 
bobbin being finally baked, after impregna- 
tion, with an insulating compound of low 
dielectric constant and high insulating 
properties. The construction of the bobbin 
is shown clearly in the sketch. 


Section of the new R.I. transformer showing the 
arrangement of the primary and secondary windings. 


A laminated core is employed and consists 
of iron stampings interleaved to prevent 
eddy current losses. It is of large cross 
section, the manufacturers realising that it 
is just as important that the core shall be of 
suitable size as the windings having correct 
values. 

Many experiments were made to determine 
the most suitable numberof turns. Ultimately 
it was found that good results were obtained 
with a primary winding of 3,000 turns 
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(500 turns per section), and with a secondary 
winding of 12,000 turns (2,000 turns per 
section). Thus a primary inductance of 
II henries and a secondary inductance of 
I60 henries was obtained with a turn ratio 
of 4-I. 

Coils having other values were found to 
give good or even better results under certain 
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Curve obtained with R.I. transformer showing the 
uniform amplification over a wide band of note 
frequencies. 


conditions, but for use with ordinary or 
general purpose valves the values given were 
found most suitable. 

The accompanying curve shows the relation 
between amplification and frequency. It 
will be seen that the amplification increases 
between the frequency of 250 cycles and 
1,500 cycles, but the amplification is uniform 
for frequencies above 1,500 cycles. 


‘¢ Fish-Spine ” Beads. 


One of the best methods of producing 
insulated flexible lead consists of threading 
a number of beads on a stranded conductor. 
The principle was made use of in a three- 
valve receiver not long ago described in this 
journal, and those readers interested in this 
type of flexible lead will welcome the in- 
troduction of special closely fitting beads 
by Messrs. Taylor, Tunnicliff & Co., Ltd. 
Bead insulation has long been used for 
switchboard and general electrical work, 
and its application to wireless instrument 
making is an advance of amateur interest. 
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DESIGNING SMALL POWER TRANSFORMERS 


In a recent number we described the construction of a chemical rectifier 
involving the use of a transformer, and a large number of readers have asked 


for particulars of suitable transformers. 


In this article we give the principles 


underlying the design of small power transformers, which will conclude 
with a number of representative designs. 


By W. JAMES. 


TRANSFORMER consists (gener- 

ally) of two insulated windings and 

ап iron core. One type is sketched 

in Fig. 1À where P represents the 
primary winding, S the secondary winding, 
and C the iron core. А transformer of this 
general arrangement is called a shell type 
transformer. A core type transformer is 
sketched in Fig. 1B. 

If the alternating current is passed through 
one of the windings (this winding is called 
the primary) an alternating magnetic field 
is created. This magnetic field “ links ” with 
or "cuts" the turns of wire forming the 
primary, the turns of wire forming the second- 
ary, and the iron core. 

Now when magnetic lines of force cut a 
conductor, a difference of potential is set 
up in the conductor. The magnitude of the 
induced voltage depends upon the number 
of turns which are cut, the number of 
magnetic lines of force and the frequency 
of the alternating flux. 

Thus we may write 

Induced voltage ts proportional to Turns x 
Flux x Frequency. For sine waves: 


_ 4:44 TFf 
| 105 volts 
Where T = the number of turns of wire 


connected in series. 


F = the maximum value of the 
flux and 
f == the frequency in cycles per 
second. 
EXAMPLE. 


If the cross section of the iron core is 
4 square inches and the maximum flux 
density is 50,000 lines per square inch, 
what is the induced voltage when the 
frequency is 50 cycles per second, and there 
are 400 turns in series. 


Writing the values in the above equation 
we obtain 
E = £44 40050000450 _ 178 volts, 
THE VOLTAGE RATIO. 

If we assume that there are no losses, 
when there are twice as many turns of wire 
in the secondary as in the primary, and all 
the turns are linked with the total flux, the 
secondary voltage will be twice the voltage 
applied to the primary. 

We may write: 


Secondary turns 


Primary turns 


Secondary voltage 
Primary voltage 


Fig. 1. Explaining (A) the shell type transformer, 


and (B) the core type transformer. 


Thus the voltage ratio is equal to the turn 
ratio. If a secondary voltage of 5 times the 
primary voltage is required, the secondary 
winding must have 5 times as many turns 
as the primary. 


THE CURRENT RATIO. 

In a perfect transformer, a given power 
input to the primary would produce an 
equal power, although at a different voltage, 
in the load connected to the secondary. 
Consequently if the secondary voltage 1s 
say five times the primary voltage, the current 
flowing in the secondary circuit is one-fifth 
of the primary current. 
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THE OPERATION OF A TRANSFORMER. 

Let us for a moment ignore the secondary 
‘winding and consider what happens when 
the primary winding is connected to a supply 
of alternating current, Fig. 2A. The 
alternating current sets up an alternating 
magnetic field which cuts the turns of the 
primary winding. Hence a voltageisinduced 
in the primary. This voltage acts in op- 
position to the applied voltage, so that the 
effective voltage acting to force a current 
through the winding is equal to the difference 
between the applied and the induced voltage. 

Now the primary is usually wound with 
a fairly heavy gauge copper wire and its 
resistance is fairly low. Therefore a heavy 
current will be taken if the induced voltage 
is small compared with the applied voltage. 
The induced voltage may be made almost 
the same as the applied voltage by employing 
a suitable number of turns in the winding, 
and a suitable iron core. Then the primary 
current will be relatively small. The trans- 
former is in fact operating as a choke coil, 
the “‘ choking " action being dependent on 
the number of turns and the iron core as 
explained above. 


SUPPLY OF 


ALTERNATING CURRENT 
A B 


Fig. 2. Explaining the operation of a transformer. 


When the secondary winding is connected 
to a load, such as a resistance, Fig. 2B, a 
current flows round the secondary circuit. 
This current in passing through the secondary 
winding creates a magnetic field which acts 
in opposition to the magnetic field created 
by the current flowing in the primary. 
Hence there is a tendency for the number of 
magnetic lines of force to be reduced and 
therefore a tendency for the back voltage 
induced in the primary winding to be 
reduced. If the back voltage falls off, 
however, the primary current increases and 
so the magnetic field is strengthened. 

Connecting a load to the secondary there- 
fore has the effect of allowing the primary 
current to increase, thereby maintaining a 
balance. 
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THE СОВЕ. 

The transformer core is generally built 
up of iron or steel laminations. 

The usual thickness lies between 8 and 20 
thousandths of an inch, the thinner lamina- 
tions being used when the material is of 
poor quality or when the frequency is high. 
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Fig. 3. Showing the shape of two sorts of core 
laminations for shell type transformers, and how they 
are arranged. 


The object in employing a laminated 
instead of a solid core is to reduce the eddy 
current loss. The core is, of course, cut by 
the magnetic field in the same way as the 
windings, and the voltages induced in the 
core tend to set up a flow of current. Lamina- 
tions are generally provided with a coating 
of insulating material, and they are assembled 
at right angles to the plane of the flux, in 
order that the currents which tend to flow 
along the core are directly opposed by the 
resistance of the coating of the laminations. 

One type of core, called the shell type, is 
built up of laminations like those of Fig. 3, 
which shows the method of building up 
successive layers. It will be noticed that the 
joints are not all on one side, the laminations 
being first placed one way round and then 
the other way round, as shown. The result 
Is to provide a better magnetic path than 
would be provided if the joints were all 
at one side. The width of the core at A need 
be only half the width at B, because while 
the whole of the flux is carried by the 
central portion B, the limbs A each carry 
only half the total flux. 

Methods of building up the laminations 
for the magnetic circuit of a core type 
transformer are shown in Fig. 4. 

There is not much to choose between the 
two types of transformer from an electrical 
point of view. 
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The laminations may be held together by 
a small bolt placed at each of the corners ; 
but an insulating bush and washers should 
be fitted to prevent the bolts from short- 
circuiting the laminations and so increasing 
the eddy-current losses. If the laminations 
are not tightly clamped, they may vibrate 
and damage the windings. 


u 2? urn 
‘© we 2? vee 
Fig. 4. Showing the shape of, two sorts of core 


laminations for core typ» transformers, and how they 
are arranged. 


Transformer cores should always be verv 
carefully assembled, with the object of 
providing the best possible path for the 
flux. Particular care is necessary at the 
joints. If the design calls for an air gap, it 
is better to make this by providing a piece 
of non-magnetic material, such as wood 
or felt, at the proper place. 


ARRANGEMENT OF THE WINDINGS. 

In the core type of transformer, the 
windings may be arranged as suggested by 
Fig. 5. In Fig. 5A the primary winding 
is fitted over one limb of the core, and 
the secondary over the other limb. This 
is the simplest arrangement from the point of 
view of construction and the insulation of 
the windings. A better method consists of 
arranging the windings into two sections, 
one half of each winding being fitted on 


Fig. 5. Explaining two methods of arranging the 
windings of core type transformers. 
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each limb as in Fig. 5B. Sometimes the 
windings are split up into more sections and 
connected in series or parallel as required. 

The windings of a shell type of transformer 
may be_arranged as indicated in Fig. 6. 
In Fig. 6C, the primary winding is next to 
the core, and the secondary is fitted over 
the primary winding. When the transformer 
has to deal with high voltages, it is usually 
preferable to split the secondary into 
sections and connect them in series as in 
Figs. 6A and 6B. 

Cotton covered wires are usually employed 
for the windings, although in small trans 
formers and where space is a consideration, 
silk covered wires are often used. 


9 


О 


Fig. 6. | Erglaining methods of arranging the 


windings of shell type transformers. 


The insulation between the windings, and 
between the windings and the core is deter- 
mined by the voltages, and the sort of circuit 
in which the transformer is to be used. 
For example a transformer to be employed 
for heating the filaments of rectifying valves 
should be well insulated because the filament 
circuits are usually at а high voltage to 
earth. 


Losses. 

Transformer losses may be divided into 
those due to the core (core losses) and those 
due to the ohmic resistance of the windings. 
Core losses depend on the quality and thick- 
ness of the iron, the frequency and the flux 
density. Copper losses are proportional 
to the resistance of the winding and аге 
kept down by using the largest conductors 
permissible. 

(To be concluded.) 
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READERS' PRACTICAL IDEAS. 


This section is devoted to the publi:ation of ideas submitted by readers, and 
forms a very valuable contribution, inasmuch as it includes just those devices 
which the experimenter welcomes. These pages are intended to facilitate 


the interchanging of ideas. 


Using Burnt-out Transformers. 

When one has the misfortune to burn out 
a low frequency intervalve transformer, 
there is no need to discard it, for almost 
equally good amplification can be obtained 
by the following slight modification of the 
circuit. 

Neglecting the winding which has become 
faulty, whether it be primary or secondary, 
the good winding is connected between the 
H.T. positive and the plate of the valve or, 
inother words, in a position formerly occupied 
by the primary winding. The plate end of 
the winding 1s then connected across to the 
grid of the next valve through a mica 
condenser having a value of between oO 
and 0:05 mfds. A leak resistance, which may 
for economy consist of a pencil line on paper 
or ebonite, must now be connected from the 
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Remedying a burnt out L. F. transformer. 


grid side of the condenser to the L. T. —, 
thus converting the former transformer 
coupling to choke coupling. 

G. J. 8. 


Tuning Two H. F. Circuits. 
In Fig. І is shown two tuned circuits as 
would be employed in two stages of tuned 


high frequency amplification. 
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If the in 


ductances L, and L, and the capacities 
C, and C, are exactly, matched, it will be 
apparent that the potential at the point À 


Fig. l. When C, eractly equals C,, and L, equals 
L,, then the potentiale at A and B are equal, and th 
connection between A and В їз no longer necessury. 


is the mean of the potential at the plate 
end of the inductances and that the potential 
of B 15 the same, thus rendering any con 
nection between А and B unnecessary. 


Fig. 2. А modified circuit for tuning two 


anode coils. 


It is suggested therefore that the condense! 
C, and C, may be replaced by a single con- 
denser C (Fig. 2), thus greatly simplifying 


tuning control. 


J.T. 
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Making Contact with A Switch Arm. 
А faulty contact between the spindle of 
a rotating switch and its bush is frequently 
the cause of noises in receiving sets. Inter- 
mittent contact can be easily avoided by 
soldering a strip of thin brass or bronze into 
a slot ‘on to the end of the spindle and 
terminating it on a peg secured to the 
under face of the instrument panel. This 
form of connection is better than one in 
which a flexible wire is made use of, for 
when soldering a piece of flexible wire its 
ends are rendered very brittle and it is at 
these points that the greatest bending takes 


Making a reliable contact with a switch spindle. 


place. A soldered flexible lead thus rapidly 
breaks off and the use of a coiled spiral of 
strip metal will be found to be quite durable. 

| W. T. M. 


Rewinding Telephone Bobbins. 

It falls to the lot of most experimenters at 
some time or other to undertake the rewind- 
ing or repairing of telephone receiver bobbins. 
The iob is, of course, a delicate one, and in 
consequence, a hand brace gripped in the 
vice will serve quite well for rotating the 
pole-piece. А difficulty arises in exactly 
centering the pole-piece and it is most 
important that it should run true to avoid 
jerking the very fine and fragile wire. Two 
methods of centering the bobbins are shown. 
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The first arrangement is for the Brown 
type of receiver and the second for the more 
usual pattern. Rigid strip metal can easily 
be bent to the shape shown and it is advisable 


The method of — з receiver bobbins for 
rewinding. 


to make the hole, where the spindle, gripped 
by the chuck, enters the bent piece, a little 
large, so that centering adjustments are 
possible. 

The reel with a rod through it, from which 
the wire is withdrawn, should stand verti- 
cally, so that a very slight friction is set up 
between the end of the reel and the surface 
on which it rests. If this friction is too 
great, washers of various areas may be 
inserted, while almost frictionless running is 
obtained by standing the reel on a ball-race 
of the thrust type. It is advisable to 
purchase fine wire only, on small reels which 
require very little pull on the wire to cause 
them to rotate and will not continue to 
revolve when once set in motion. The 
maximum weight of fine wire on a reel should 
not be more than 4 025. 


VALVES FOR 
IDEAS. 


Readers are asked to sub- 
mit ideas for inclusion in 
this section. А receiving 
valve will be despatched to 
every reader whose idea is 
accepted for publication. 


Letters should be marked ** Ideas 
and addressed to the Editor, 
Wireless World and Radio 
Review, 12 Henrietta St, W.C.2, 
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CORRESPONDENCE. 


[In our issue of August 20th we discussed, 
on the editorial page, the location of the 
1,600-metre station. The information we 
had received from various sources led us 
to believe that a site had been selected 
in a North London suburb for the erection 
of the permanent station. The following 
letter received from the British Broadcasting 
Company serves to reassure us and our 
readers, and to allay the reasonable fears 
which we had expressed.— EDITOR. | 


To the Editor of THE WiRELESS WORLD AND 
RADIO REVIEW. 

SIR. — In the WinELEss Wonrp of the 20th 
August, we notice certain criticisms in regard to 
the procedure adopted by the B.B.C., in fixing the 
location of the 1,600 metres station. 

In this connection, we beg to state that no site 
has even been considered, nor will be until the 
Post Office decision has been made known. In 
anything we do, however, the interests of the 
public will, of course, have first consideration. 

So far as the trade is concerned, we would point 
out that our Board of Directors almost entirely 
consists of representatives of the manufacturer 
Members of the B.B.C., who are keenly alive to all 
the interests of the trade. 

We might also add that whenever any important 
decision is made which aflects the trade, it is our 
invariable poliey to circularise all our Members. 

In conclusion, you can rest assured that in 
deciding on the location of the high-powered 
station, full consideration will be given to all the 
points you have raised in your article. 


Yours faithfully, 
for The British Broadcasting 
Company, Ltd., 


(Signed) G. V. Rick. 
Secretary. 
2, Savoy Hill, | 
London, W.C.2. 


Interchangeable H.F. Couplings. 


То the Editor of THE WinELFSS WORLD AND 
Rapio Review. 

Sin,—'lhe interchangeable H.F. valve couplings 
were on the panel shown by the Kensington Radio 
Society at the Hndio exhibition last year, but the 
method of mounting was different. Mr. Cook's 
use of valve stems and sockets is better, and for 
some while I have used these for meunting tuning 
inductances as well. The point I wish to emphasise 
is the spacing, viz., 2 ins., and in view of possible 
interchange of coils, transformers, etc. among 
amateurs working on these lines, I should like to 
urge that this 2 in. spacing be adopted as standard. 

My practice has differed from Mr. Cook in one 
respect. Both pins are on the movable part, 
both sockets on the panel part. The reason for 
this is that on the panel one can use the flush 


sockets to the improvement of appearance. This 
is particularly the case when the usual two or three 
coil holder is adapted to suit., А 

Transformers.—I advise Mr. Cook to try the 
No. 38 quadruple covered wire I mentioned in my 
article on fine wire coils, WIRELESS WORLD, April 
30th, 1924. This was described as particularly 
good for winding tuned transformers. 

Between layers I used tough paper, wetted, 
gummed, and well dried. "This gives & better 
surface on which to wind the second layer, and if 
damp is suspected, a short period before a fire gets 
rid of it. My experience—and that of some others 
—is that these single layer coils give a far greater 
tuning range than the plug-in disc type. 

Details for B. B. C. — 1 in. diameter, 200 turns 
No. 38 O. C. C. (rather under 4 ins.) tuned from 
below Cardiff to well over 600 metres. 

These transformers and their winder (with 
counter) were shown in the WIRELESS WORLD of 
February 24th, 1923. 

J. Н. REEVES. 

London. 


The A.R.R.L. and International Language. 


To the Editor of THE WIRELESS WORLD AND 
RADIO REVIEW. 

Str,—The letter from the Assistant Secretary of 
the A.R.R.L. published in your issue of August 13th, 
1924, being entirely a flat contradiction of a state- 
ment of mine which you published on July 9th, 1924, 
I trust you will allow me to show that my authority 
for the statemerit was no less than the Secretary 
of the A. R. R. L. himself, according to a published 
letter of February last to the Secretary of the 
Internaciona Ido-Radio-Klubo, Seciono Amerika, 
D. €. Roos, B.S., M.E., Fellow I.R.E. 

Mr. К. B. Warner there stated ‘“. . s... We 
are now undertaking a solicitation of sentiment on 
the part of all our correspondents . . . . proposing 
an international language for amateur radio use, 


and that that language should be Ido 
We are recommending Ido ...... I haven't 
any doubt about the superiority of Ido 4 


I enclose a published full copy of this letter, and 
further confirmation is obtainable from many 
journals, e.g., Radio News (U.S.A.), page 206. 

Mr. Sexton's letter I much appreciate, voicing 
the reasons that led me to leave Esperanto in 
favour of Ido. 

E. H. Тонге, A. M. I. E. E. 


London. 
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CIRCUITS 


In this, the concluding section of their article, the authors give the practical 
results arrived at from their comparisons of relative efficiencies of crystal 
circuits. 


By W. B. MEDLAM, B.Sc., A. M. I. E. E., and U. A. OSCHWALD, В.А. 


(Concluded from page 591 of previous issue.) 


OR our final circuit we will take 

that shown in Fig. ro, which is a 
single-slider circuit, with shorted 

ends. The results, obtained under 
exactly the same conditions as for 
all the other tests, are plotted in Fig. II. 
It will be noted that the curves for all 
tappings are rising at the ordinate for 60 
total turns. The rise continues indefinitely 
as the number of turns is increased. The 
curves for the 30 and 35-turn taps show that 
one must be very careful in shorting the 
ends when they number less than 15 or 20 
turns. With a larger number of ends it 
is quite safe, and preferable, to short them. 
The results plotted in Figs. 5, 7, 9 and II 
may be viewed from a somewhat different 
angle. Suppose we have a tapped coil of 
60 turns (which would tune up to 540 metres 
on a 0:0002 mfd. aerial and we wish to 
determine the best crystal circuit to work, 


= 


Fig. 10. A single slider circuit with short 


circuited turna. 


mainly on 2 LO, under the following limita- 
tions :— 
(a) the number of turns on the coil is 
to remain fixed at 60 turns, and 
(b the circuit must suit 'any given 
aerial. | 


We will start by plotting a curve showing 
the variation of current with the number of 
turns tapped off, for a 60-turn coil, for each 
of the circuits of Figs. 4, б, 8 and то, which 
circuits will be denoted by the letters A, B, 
C and D, respectively. These curves are 
shown in Fig. 12. 
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Fig. 11. Current delivered for various positions of 


the tapping point in the circuit of Fig. 10. 


If we were not restricted by the limitation 
(b) we should say that circuit D was the 
best one (for any given tapping), although 
its peak value is very little ditferent from that 
of circuit А; but when the aenal capacity 
is insufficient to enable us to reach the peak 
values there is this complication: that the 
acrial capacity required to tune on a given 
tap is different for all four circuits, and it 
might happen that one of the circuits other 
than D might utilise a given aerial capacity 
to better advantage and thus give better 
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results. To get over this difficulty we have 
plotted (Fig. 13) the aerial capacities required 
to tune the 60-turn coil on various taps. 


CURRENT (MICROAMPERES) 


TURNS TAPPED OFF 


Fig. 12. Current values for various tappings of 
60-turn coils included in the circuits already 
dlustrated. 


Now, suppose our given aerial has a capacity 
of 0-0002 mfd. We find from Fig. 13 that 
with this maximum capacity the circuits 
are untunable when the number of turns 
tapped off falls below the value given in 
Table I. 


TABLE I. 


Minimum 
Circuit. Turns. Current. 
A 37 69 
B — 2I 
C 31:5 67:4 
D 70:5 


Reverting to Fig. 12, it 1s clear that for 
any of the circuits we should tap off the 
smallest number of turns with which we 
can tune on the full aerial capacity (this 
being below its best value). In this case 
the turns can be reduced to the values 
given in Table I. The corresponding point 
on each of the curves in Fig. 12 is shown 
by a X, and the currents are set out in the 
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third column of Table I. Thus, although 
circuit D is the best of all, there is remarkably 
little difference between the currents ob- 
tained with circuits A, C and D, with the 
particular limitations we have imposed. If 
the coil had many more turns the circuit 
D would leave the others far behind, and if 
the coil had less turns, say 40 turns instead 
of бо, circuit А becomes the best, and D 
becomes the worst of all, worse even than B, 
as in this case we should be shorting a very 
small number of turns. The curves for a 
40-turn coil are reproduced in Fig. 14. The 
tap for a 0-0002 mfd. aerial is marked by 
a X on each curve, as before. 

We will conclude with a summary of the 
results and a few miscellaneous observations. 

(а) With any type of crystal circuit the 
results are improved as the inductance is 
decreased, and the aerial capacity is in- 
creased, up to their best values. 

(6) The best value of inductance is in the 
neighbourhood of go to 120 microhenries, 
requiring aerial capacities of о:ооо4 тій. 
to 0-0003 mfd., respectively, on збо metres. 
Also, we may add that both the inductance 
and aerial capacity should increase almost 
in direct proportion to the wavelength. 

(c) In the event of the aerial capacity 
being greater than that given in (5) for any 
wavelength, use a series condenser to bring 
the resultant capacity to its correct value: 
IOO per cent. results are then obtainable. 


AERIAL CAPACITY 


TURNS TAPPED OFF 


Fig. 13. Aerial capacities required to tune 60-turn 
cou on various taps. 


(4) When the aerial capacity is less than 
its optimum, we have to be content with 
less than 100 per cent. results. In this 
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case, using, of course, the full aerial capacity, 
it is better to tune on the inductance rather 
than to use a parallel capacity. А parallel 
condenser does not make up for a deficiency 
of aerial capacity, and it will be found in 
all cases that the results are improved as 
the parallel capacity is reduced and the 
inductance is increased. 

(е). When the aerial capacity is deficient, 
a plain untapped coil with spade tuning, 
or a variometer of low self-capacity, should 
give better results than any arrangement of 
single or double slider, or tapped coil circuit. 

(f) When the aerial capacity is not less 
than its best value, a double-slider, or a 
double tapped coil, may be made to give 
slightly better results than the variometer 
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or its equivalent, but, in practice, the 
possible slight increase in efficiency is scarcely 
worth the extra complication of the double 
circuit. In all these cases a series condenser 
should be used as well to bring down the 
aerial capacity to its best value. 

(p) If tapped coils must be used, the cir- 
cuit of Fig. 10 (without the series condenser 
if the aerial capacity is below its best value) 
is much the best crystal circuit if the number 
of dead ends exceeds about r5 turns. If 
the number of ends is very small, the circuit 
of Fig. 8 or the double-slider circuit of Fig. 3 
becomes the best. The possible advantage 
of the circuit of Fig. 3 over that of Fig. 8, 
as in (f), is hardly worth the extra tuning 
control. 


THE NEW BROADCASTING STATION 
| WILL IT SUPERSEDE 2LO? 


N invitation to readers to send in 
a postcard expressing their views 
on the high power r,600-metre 
station, was extended recently in 
our editorial columns. The response which 
has been made to this invitation has brought 


out some extremely interesting points of. 


view on the new station and its utility. 

If one regards this correspondence in the 
nature of a popular vote, then the response 
is overwhelmingly in favour of the permanent 
establishment of such a station. 

Naturally there are a great many replies 
which raise various objections to the scheme, 
but these are certainly in the minonty. 
. One interesting point which is shown up in 
the correspondence is the preponderance of 
enthusiasm amongst coast town dwellers, 
where every reply indicates that hitherto 
the interference from ship and coast station 
working has made reception almost im- 
possible, or at any rate has made it of no 
particular pleasure to those who listen. It 
appears that the new wavelength gets over 
the difficulty of jamming from ship traffic 
almost entirely. One of our readers even 
goes so far as to suggest that it shows great 
lack of touch on the part of this journal 
with the circumstances at coastal towns, for 


any suggestion to have been made that there 
could be two sides to the question of the 
usefulness of the station; here, of course, 
our correspondent has jumped to the con- 
clusion that in asking for views we were 
Inviting criticism of the station. Then 
you have the other point of view. One 
reader writes in to say that he would 
be glad to know that the station was '' either 
shut down or compelled to change its wave- 
length because he much prefers the Radiola 
entertainment. Another correspondent from 
the London area complains that, although 
he is 45 miles from Chelmsford, he finds that 
he can receive 5 XX almost 2,000 metres 
above and 400 metres below the allotted 
wavelengths. This with a double circuit 
tuner and tuned anode, and he suggests that 
in these circumstances, although the station 
will be a boon to crystal users, it is likely 
to be a source of considerable annoyance 
to commercial trafic. He considers it would 
be of interest to know what has been the 
recent experience of commercial stations 
operating anywhere in the neighbourhood of 
Chelmsford. 

A correspondent on the South Coast 
writes: “ I would rather pav two guineas 
a year for 5 XX than 5s. for all the rest put 
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together. This because one can listen to 
5 XX with pleasure on account of freedom 
from jamming.” 

Here again, this communication comes 
from the coast and is typical of many others 
where interference from ship stations has 
hitherto made broadcast reception almost 
impossible. 

A large number of letters, whilst favouring 
the permanency of the station, criticise the 
location and the majority seem to consider 
that a high power station of this nature should 


be located in a much more central position 


or, as a number have suggested, two or more 
such stations erected down the centre of 
England would serve the whole country 
under a very more satisfactory scheme than 
the present distribution of small stations; 
particularly where simultaneous broadcasting 


has to be resorted to, when, on account of the 


relay from place to place, reproduction, 
although wonderful in face of the diff- 
culties, is not always satisfactory. 

We think that there may be a great deal 
in such a suggestion as this. The possibility 
of installing two, or, say, three high power 
stations working on different but all com- 
paratively long wavelengths, might solve the 
whole problem of distribution of broadcasting 
throughout the country. In the end one 
would imagine, without going into the matter 
in detail, that an economy could be effected 
by the Broadcasting Company in this way, 
for although the cost, at least the initial cost 


and the running cost of the high power 


station would be greater, yet by reducing 
the number of stations to two or three and 
with a consequent reduction in the personnel 
to control the stations, some considerable 
saving might be effected. 

Perhaps the views ОЁ some other 
Londoners may be in harmony with the 
opinion expressed by a correspondent from 
South London, who considers the 1,600 
metre station, under present circumstances, 
to be “an unmitigated nuisance." But he 
at once proceeds to modify this rather bald 
statement. His view is that 2LO is good 
enough to serve everyone in the London 
area, even with a crystal set, and that if 
the same programme is going to be put out 
by 5 XX, then proximity of the latter station 
to London is no advantage to anybody in 
that area. Incidentally, the station prevents 
the possibility of switching over to the 
Continental programmes on approximately 
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that same wavelength because they are so 
interfered with by the r,600 metre trans- 
missions. 

The only excuse-for this station which our 
correspondent can find is in the event of a 
separate programme being transmitted and 
the location being somewhere wel) away 
from the London area. 

To sum up in a few words the results 
obtained from our readers’ communications 
one is led to consider that: 

(т) From the point of view of reception the 
station is welcomed, and more particularly by 
those who were formerly interfered with by 
local transmissions of spark stations. 

(2) Londoners get all they need from 2 LO 
unless 5 XX is to transmit an independent 
programme. 

(3) The location of the high power station 
should be more central and not near a 
thickly populated areà. 

(4) High power stations, located centrally 
about the country, might provide a better 
service than the existing network of small 
powered stations and relay stations. 


AIRCRAFT RADIOPHONE. 


An aircraft transmitting and receiving equipment, 
Type A.D. 8, by Marconi's Wireless Т 
| Co., Ltd, 
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VALVE TESTS. 


THE MARCONI-OSRAM D.E.R. AND D.E.6. 


F all the receiving valves having 
dull emitting or low temperature 
filaments, the D.E.R. is one of the 


most widely used. This product of 
` the М.О. Valve Company is, as its name 
implies, a dull emitting “ R valve and is 
one of the earliest valves with a low con- 
sumption filament to be produced in this 
country. 
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FILAMENT VOLTS 


Fig. l. Showing the relation between filament volts, 
filament current, and emission of D.E.R. valve. 


The D.E.R. was designed to give the same 
general characteristics as the bright emitting 
“R” and, bearing in mind the popularity 
of the latter in the days prior to the advent 
of the low consumption filament, it is not 
surprising that the D.E.R. has won equal 
favour. Judging by the experience of users, 

its life is extraordinarily long. 
The filament is designed to work off one 
2-volt accumulator and this voltage should 


not be exceeded. 
At this figure the 
current taken is of 
the order of 0:4 
ampere, the usual 
characteristics be- 
ing given in Fig. т. 
Generally speaking, 
a lower filament 
voltage than 2 can 
be used, for the 
above - mentioned 
figure shows that 
with a voltage of only 1:5, the total emission 
is 5 millamperes, which is sufficient for 
many purposes. The filament 'efficiency 
when the voltage is 2:0 was actually 18:3 
milliamperes per watt on the sample tested. 

Fig. 2 gives the plate current grid volts 
characteristics for plate potentials of 40 and 


The D.E.R. Valve. The 
D.E.6 is similar in 
erternal appearance. 
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Fig. 2. Grid · voltage plate-current curves of D. ZE. R. 
valve. 
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80. These call for no special comment and 
are indicative of a good performance as a 
general purpose valve, showing good slope 
and ample emission. 

From Tig. 3 we find the. magnification 
factor and impedance at normal plate volts 
(i. ea 45) to be 8 and 25,000 ohms respectively. 

The circuit test proved the valve to be 
excellent for all-round use and a plate 
potential of 40 gave satisfactory operation 
when in use as a H.F. amplifier or detector. 
When used for the latter purpose, however, 
it is advisable, owing to the shape of the grid 
current curve, to connect the grid return 
lead to the + end of the filament battery. 
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MILLIAMPERES 


Fig. 3. Curves giving plate current, amplification 
factor and plate impedance of D.E.R. valve. 


In passing it may be mentioned that this 
method of connection is desirable with most 
low temperature emitters when they are 
operating as a detector. For the first stage 
of a low frequency amplifier.60 to 80 volts 
H.T. should be employed and under such 
conditions good service will be given. 

For second and subsequent stages of a 
L.F. amplifier and when desiring efficiently 
to work a loud speaker, no good general 
purpose valve can be considered entirely 
satisfactory. Battery arrangements become 
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GRID VOLTS 
Fig. 4. Grid-voltage plate-current curves of D.E.6 
valve. 


somewhat awkward when one voltage is 
used for certain valves in the set and another 
voltage for the others, as is usually the case 
when power amplifiers are employed. 
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Fig. 5. Curves giving plate current, amplification 
factor and plate impedance of D.E.6 valve. 
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For those who use D.E.R. valves for the 
H.F. and detector the M.O. Valve Company 
have produced a specia) loud speaker (small 
power amplifier) valve to work off the same 
2 volts. This is known as the D.E.6 and, 
since the filament is the same as the D.E.R., 
Fig. x is also typical of the former. 

Plate current grid volt curves are shown 
in Fig. 4, but when making comparisons 
between these curves and those of Fig. 2, 
the reader must remember that the plate 
current scale of Fig. 2 is double that of Fig. 4. 

Similarly with Fig. 5, the plate current 
scale is one-half the scale of Fig. 3, but direct 


PATENTS 


Improvements in Valve Circuits. 

This patent describes methods of arrang- 
ing valve circuits so that it is not possible 
for oscillations which may be set up to be 
communicated to one of the circuits (such 
as the aerial circuit) connected or coupled to 
the valve.* 

One method may be explained by referring 
to Fig. IA, where A is the aerial coil, B 
a tuned circuit, and X an impedance. 
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comparisons may be made as far as the 
magnification and impedance factors are 
concerned, as the same scale is adopted for 
both sets of curves. 

The circuit test of the D.E.6 was carried 
out with the valve working as a L.F. amph- 
fier only. With a plate potential of roo 
the grid should be given a negative bias of 
5 volts, which allows a maximum swing of 
about 5 grid volts without materially leaving 
the straight part of the plate current char- 
acteristic. 

This combination of D. E. R. and D.E.6 is 
a particularly good and useful one. 


AND ABSTRACTS. 


is connected to the filament through the 
impedance X. This forms a Wheatstone 
bridge arrangement, of which the two parts 
of B are two arms, and the impedance of the 
grid and that of X the other two arms. 
Thus, when a balance is obtained, oscillations 
will not be transmitted to the aerial. 

A modified arrangement is shown in 
Fig. 1B, where the aerial coil A is coupled 
to coil C, but electrostatically screened from 


Fig. 1A. 


It is supposed that the valve circuits are 
arranged for the reception of continuous 
waves, and it is desirable that the local 
oscillations shall not appear in the aerial 
circuit. This is effected by dividing the 
inductance B, so that the portion of the 
coil in the grid circuit is similar to that which 


* British Patent No. 216,589, by P. W. Willans. 


Fig. 1B. 


Eaplaining a bridge arrangement for preventing the setting up of locally 
generated oscillations in the aerial. 


it by the shield D. In this arrangement the 

impedance X consists of a valve whose 

filament is of course not heated by the 

battery. 

A Method of Preventing Self-Oscillation 
Affecting the Aerial. 


It is, of course, well-known that a reacting 
single valve receiver arranged to produce 
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supersonic beats may set up oscillations in 
the aerial unless special arrangements are 
provided. 

An interesting method* of arranging a 
circuit in order that the aerial shall not be 
excited by the oscillations set up by the 
12 0 may be understood by referring to 

ig. 2. 

The aerial circuit comprises a variable 
condenser 1, and the tuning coil 2, and the 
grid and filament of the valve are connected 
through a coil 5, across the parallel circuit 
consisting of condenser 4 and coil 3. А 
reaction circuit 6 is connected in the usual 
manner. The aerial circuit is tuned to the 
wavelength of the incoming oscillations and 
the oscillating potentials set up across the 
tuned circuit 3 — 4 are communicated to 
the valve. 


і 


Fig. 2. Showing the connections of a special circuit 
for preventing the setting up of locally generated 
oscillation in the aerial. 


The capacity of the condenser 4, and the 
inductance of coil 3 are so chosen that the 
impedance of this circuit is negligible for 
the frequency of the self-oscillations of the 
valve, so that they are not communicated to 
the aerial. To obtain this condition, the 
ratio of the capacity of 4 to the inductance 
of 3, is made very large and the coil carefully 
designed to have a low resistance. 


Renewing Valve Filaments. 


One method of replacing the filament of 
a valve is as followsf :-— 

The pip of the valve is removed to destroy 
the vacuum and air is pumped through the 


* British Patent, No. 216308, by T. H. Kinman. 
t British Patent, No. 215437, by J. M. Longe 
and P. V. Castell-Evans. 
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aperture thus formed, while a blow-pipe 
flame is directed on the sides of the bulb 
opposite the filament supports. Through 
the holes thus formed suitable tools are 
inserted for removing the old filament and 
preparing the supports for the new filament. 


| 
rrt 


A | 8 
Fig. 3 (A and B). Renewing valve filaments. Showing 
two s.ages in the process. 


A new filament is then inserted and secured, 
the holes resealed, the bulb exhausted and 
finally the bulb is sealed. 

The sketches of Fig. 3 will enable the 
operations to be clearly understood. Fig. 3A 
shows a valve with an opening at the 
top of the bulb for the admission of air under 
pressure, and openings in the side produced 
by a blow-pipe flame; Fig. 3B shows the 
valve with the filament supports cut away ; 


qui. 


с D 
Fig. 3 (С and D). Renewing valve filaments. Show- 
ing the third and final stages in the process. 


Fig. 3C the valve with an extension piece 


fitted to one of the filament supports, and 


Fig. 3D a valve with extension pieces fitted 
to both supports, a filament attached thereto, 
the side openings closed and the top opening 
fitted with an attachment tube for re- 
exhausting the bulb. 

W. J. 


AvcusT 27, 1924 


& CLUB NEWS 


THE WIRELESS WORLD AND RADIO REVIEW 


NOTE 


635 


Among the projecte discussed at the Inter- 
national Esperanto Congress at Vienna, which has 
just terminated, was the establishment on the 
Continent of an Esperanto broadcasting station. 


* World-wide Wireless: Marvels of the New 
Bean. Liverpool Datly Courier. 
More assertive, even, than the onion. 
" 


The French are not without & sense of humour. 
We are notified in an official publication that the 
wireless station, Lorient Pen Mané, with the call 
sign FUN, maintains continuous watch for distress 
signals. 

+ * * 
5 XX AND THE PARISIANS. 


According to our correspondent in Paris, it is not 
considered unusual there to tune in the Chelmsford 
station with а galena detector. Indeed, he states 
5 XX is heard in Paris with greater purity than the 
Eiffel Tower. 

Farmers in the neighbourhood complain that, 
owing to the power of the British station, they are 
unable to make out the meteorological predictions 
of FL. By way of compensation, however, they 
enjoy listening to Chelmsford's programmes. 


WIRELESS AND LIFEBOATS. 


In the new rules made by the Board of Trade 
relating to life-saving appliances to be carried on 
board ship, much importance is laid on the necessity 
of wirelees for lifeboat use. The regulations are 
intended to come into force on July Ist, 1925. 
All foreign-going passenger steamships carrying 


more than 16 lifeboats must also be equipped with ` 


а motor boat or boats fitted with wireless apparatus 
and searchlights. If the vessel does not carry а 
motor boat, and has more than 10 lifeboats, one 
of these must be fitted with wireless. 


AMERICAN AMATEURS ON SHORT WAVE- 
LENGTHS. 

Some interesting results in Transatlantic recep- 
tion are reported by Mr. H. E. Williams, of Holyhead. 

** No doubt you will be interested," he writes, to 
hear that several American amateurs are heard on 
wavelengths between 30 and 38 metres. The 
following have been heard between midnight and 
1 a.m. (B. S. T.): 1 СОК, 2 ADU, 1 XM, I XW 
and 2 UAV. These stations come in stronger 
than I have heard them on much higher wave- 
lengths during the winter months.”’ 


-ANGLO-FRANCO-AMERICAN RADIO CLUB. 


Mr. Reginald Gouraud, the American amateur 
working in Paris, reporte excellent progress in the. 
organisation: of his Anglo-Franco-American Radio 
Club. 

The new venture is under distinguished patronage, 
for Mr. Herrick, American Ambassador in Paris, 
has accepted the position of Hon. President. It is 
even reported that the Prince of Wales has 
intimated his willingness to become an honorary 
member. 

Names of well-known social, political and scientific 
leaders also figure on the membership roll. 


VIENNA’S BROADCASTING STATION. 


Apropos of our reference in our issue of July 
30th, to the new “‘ Radio-Hekaphon broadcasting 
station in Vienna, we have received some useful 
information from the Editor of '* Radio-Rundschau 
für Alle." It is pointed out that at present the 
possibility of this station being heard by British 
listeners is exceedingly remote, as the power used 
is only 100 watts. Owned by Czeija, Nissle & Co., 
Vienna, Radio-Hekaphon uses Western Electric 
apparatus, but at the time of writing is conducting 
only test transmissions. A definite series of pro- 
grammes under the direction of Radioverkehrs 
A. G.“ will begin in September, when а 1 kW. 
Telefunken transmitter will be employed. The 
wavelength will be about 770 metres. 


POZ SHORT WAVE SCHEDULE. 


We are indebted to Mr. L. Boedo Tanez, of 
Brooklands, Cheshire, for the following particulars 
of short wave transmissions from Nauen, from 
information supplied to him by the authorities at 
the station. 

Nauen (POZ) conducts regular daily teste with 
Buenos Aires, on & wavelength of 70 metres, at the 
following times :—0300 to 0615 and 2100 to 2345 
(B. S. T.). Transmissions are generally broken up 
into periods of a quarter of an hour, t.e., 15 minutes’ 
transmission and 15 minutes' silence. 

Reporta on these tests will be welcomed by the 
“ Telefunken Gesellschaft für Drahtlose Tele- 
graphie, M.B.H.," Den Hallesches Ufer 12, Berlin, 
S.W.11. 

Our correspondent mentions that he has received 
the signals at quite uncomfortable strength, using 
three valves with an indoor aerial. 
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SLOW MORSE TRANSMISSIONS. 

An extremely useful series of signals to those 
learning Morse is regularly transmitted from GGB, 
the army station at Aldershot, on 1900 metres. 

The transmissions, which take place daily, 
except on Saturdays and Sundays, occur as follows : 


Monday, Wednesday and Friday. 
2000-2004 (B.S.T.) Call up CQ de GGB. 


2004-2022 - Transmission at six words 
per minute. 


2022-2023 12 Interval for changing 
operators. 

2023-2041 Ре Transmission at ten words 
per minute. 

2041-2042 Я Interval. 

2042-2100 T Transmission at 14 words 
per minute. 
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SHORT WAVE RECEPTION FROM FL. 


Having been successful in receiving all the short 
wave signals transmitted from the Eiffel Tower 
during July, Mr. Vyvyan A. С. Brown, 6 JZ, 
sends a short summary of the conclusions arrived at. 

The signals were sent on four different wave- 
lengths, viz., 115, 75, 50 and 25 metres, and tráns- 
missions were of two kinds (1) F where the aerial 
functions at its natural wavelength, and (2) H where 
the aerial functions at а harmonic. 

Our correspondent noticed particularly (1) Day 
strength was always less than night strength ; 
(2) The ratio of strength of F to strength of H was 
inversely proportional to the wavelength, unity 
being at about 50 metres; (3) Strength greater 
when there were more atmospherics ; (4) Noticeable 
impurity of wave and а spacing wave present on 
50 and 25 metres. 

When fading was present it was less on the shorter 


Photo: Topical. 


A number of enthusiasts recently tuned in the Johannesburg bradcasting station while in a 


gold mine. 


Tuesday and Thursday. 


2000-2004 (B.S.T.) Call up. 

2004-2022 - Transmissions at 8 words 
per minute. 

Interval. 


Transmission at 12 words 
per minute. 


2022-2023 i 
2023-2041 a 


2041-2042 „ 


Interval. 
2042-2100 m Transmission at 16 words 
per minute. 


The photo shows the party with their apparatus 400 feet below the surface. 


wavelengths, being absent below 50 metres. 1! was 
also noticed that the tendency to fading was more 
pronounced when atmospherics were prevalent. 


WANTED--REPORTS. 

Reports on his transmissions are welcomed by 
M. Ateliers Lemouzy (FS EK), of 42 Avenue 
Philippe-Auguste, Paris, XIe. M. Lemouzy trans- 
mits every Wednesday from 9 p.m. to midnight 
on wavelengths between 80 and 150 metres, using 
a power of 50 watts. 
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PARIS RADIO EXHIBITIONS. 


The famous “Concours Lepine," at which a 
number of recent radio inventions will be exhibited, 
is to take place this year in the Champ de Mars 
(Paris) during September. 

An exhibition, at which the more prominent 
manufacturers will be represented, is to be held in 
the Grand Palais from October 22nd to October 31st. 


LONG DISTANCE WIRELESS PHOTOGRAPHY. 


Death rays having been adequately exploited in 
France, attention is now being turned to a system 
of long distance photography by means of electro- 
magnetic waves. The invention of such a device 
is claimed by Mr. Richard Clegin, formerly known 
as a boxing manager. 

Mr. Clegin reports that he can take pictures at 
30 miles distance, from the top of the Eiffel Tower, 
by the application of a hitherto unknown phase of 
the high frequency wave scale. 

The inventor ridicules the statement of Prof. 
Wood to the effect that all properties of the spectrum 
are known to science. к 


“FIELD DAY” ON THE RIVER. 


A new idea for a “ Field Day " was carried out at 
a recent open-air meeting held by the Société 
Francaise d'Etudes de la T.S.F., when & special 
boating trip was organised. While the party 
sailed down the Seine the club set received and 
transmitted signals. 


Club Activities 


Ф 
Enquiries regarding membership, еіс., of the various 
Societies should be addressed to the Hon. Secretaries 
concerned. In cases where the name and address of 
the Hon. Secretary is unknown, letters may be sent 
via the office of this Journal, whence they will be 
forwarded. 


PREPARING FOR THE WINTER SESSION. 


The task of arranging an attractive programme 
of events for the coming winter session is already 
being approached by a number of club secretaries. 

An excellent list of fixtures has been prepared 
for the Bournemouth and District Radio and 
Electrical Society, with the opening meeting on 
September 4th. 

Transmitters in the Manchester district will be 


interested to know that at the next meeting of tlie 


Manchester and District Transmitters’ Society, to be 
held at. 7.30 p.m., at the Grand Hotel, Aytovon Street, 
Piccadilly, on September 2nd, the first of а series 
of lectures by well-known transmitters will be given. 
'l'he lecturer on this occasion will be Mr. Gerald B. 
Marcuse (2 NM), who will speak on My Tour of 
American and Canadian Amateur Stations." 

The Newcastle Radio Society will open its session 
on September Ist, when the Annual General Meeting 
will be held at the Club Room, 5 Charlotte Square. 

In spite of the long summer evenings, several 
clubs have continued to hold highly guccessful 
meetings. Among these are the Hackney and 
Tottenham Societies. At the weekly meeting of 
the former Society on August l4th, Mr. Bell wired 
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up some simple circuits on the club experimental 
panel, and comparative tests were made with two 
well-known makes of coils. The Society is drawing 
up a good programme for the winter. 

A bumper meeting of the Tottenham Wireless 
Society is expected on October 1st, the occasion of 
the second anniversary of the Club. А feature of 
the proceedings will be the presentation of а cup 
by the President, Dr. A. M. Low, to Mr. Holness, 
for the best lecture of the year. 

'The last meeting of the North Middlesex Wireless 
Club was devoted to ‘‘ Doubts and Difficulties." ' 
One subject of debate was the circuit best suited 
to cut out 2 LO, and a Flewelling receiver was 
suggested. А discussion on the most preferable 
method of L.F. coupling resulted in a vote in favour 
of the resistance-capacity method. 

On the occasion of the opening session of the 
Bexhill Radio Society, on Wednesday, August 6th, 
Mr. J. Denton, A.M.I.E.E., Director of Physics, 
Morley College, S.E., gave an interesting lecture 
on “ Progress in Wireless Research." The lecturer 
dealt with the developments of radiant energy 
research from the time of Michael Faraday, con- 
cluding with some informing remarks on the various 
systems of television. 


A NEW SOCIETY. 


A well-attended meeting on August 12th saw the 
formation of the South Croydon and District Radio 
Society. The opening meeting of the winter session 
is to be held during September, when it is hoped to 
arrange an attractive programme, details of which 
will be published in due course. Applications for 
membership will be welcomed by the Hon. Secretary, 
Geo. H. Tozer, 218 Brighton Road, South Croydon. 
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Herne Hill, London S.E.24. 
- 2 AU, 2 AIU, 2ARW, 2 CA, 2FE, 2 FM, 5 


2 H8, 2 КР, 
2 Kd, 2 KT. 2 KV. 2 LT. 20M, 2 PX, 3 P, 


Qd. ЭТА, ЭТ, 
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2 TK, 2 VW, 2 XO, 2 XP, 2 XZ, 2ZA, SAG o EH 5 DT, 5 FL, 


(0—v—o.) 
K. C. Wilkinson.) 
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Norrviken, near Stockholm, Sweden 
we ? x6. 3 NB, 5 GH, 6 XX, 7 EC, 72M, 180, br сыы 


M can: by-Sea, Sussex June 15th t 
2 


o 
w 
о 


o Мезе; А 2 GG, 2 NM, S OF. 20D, 28X, 2 WJ, 
XAA, 5 BH, 5 BV, 5 DN, 5 MU, БИН, 5 NU, 5 T7, 5 UC, 5 V. 
вту, 61Y, 697, 6XJ, 0 AG, OBA, OFN, 0 MR, ОНИ, o . 
X, 8BP. Telephony: SKF, 2 Vs, 2 HP, 6 NE. Receiver 
(o—v—1). (A. С. Wood, § RZ.) 
Stockton-on-Tees. 

British: 2 00, 9YG, 5 OU, Б MO, 379. БИН, 5 WI, 6 NF, 
6 Rx, 6 TD, 6UD. French: 8AQ 8 Ad, SBN, 8 Cr, 8 DA. 
8 50, 8 50, 8 EM, 8 09, 8 JG, 8 JL, 8 LD, SLT, 8 PX. 8 TE, 8 ZM. 
8 ZY. Dutch: OBA, 0 OFN, 0 0 MR, 0 . Rhineland: 1CF, 


Sweden: MZ. 
(J. W. Pallister, 2 AUH). 


If M. R. Pirotte, of Verviers, France, will kindly forward us 
р. full address, we shall be pleased to insert his list of '' Calls 
card.“ 


8 580. Luxembourg: 1 W. 


BROADCASTING. 


REGULAR PROGRAMMES ARE BROADCAST FROM THE FOLLOWING EUROPEAN STATIONS :— 


CHELMSFORD 1.600 metres. Tests. ABERDEEN 
2 BD, 495 inctres; BIRMINGHAM 5IT, 475 metres; GLASGOW 

5 8C, 120 metres; NEWCASTLE 5 NO, 400 metres; BOURNE- 
MOUTH 6 BM, 355 metres; MANCHESTER 2 ZY, 375 metres; 
LONDON 2 LO, 365 metres; CARDIFF 5 WA, 351 metres: 
PLYMOUTH 5 PT (Relay), 335 metres; EDINBURGH 2 EH 
(Relav), 325 metres; ERPOOL 6 LV (Relay), 318 metres ; 
SHEFFIELD 6FL (Relay), 303 metres LEEDS-BRADFORD 
2LS (Relay), 346 and зго metres. Tuesdays, Thursdays and 
Fridays, 1.0 p.m. to 2.0 p.m. (2 LO only). Regular daily pro- 
grammes, 3.0 to 7.30 p.m., 8.0 to 11. 30 рип. Sundays, 3.0 to 5.0 
p.mn., 5.30 to 10.30 p.m. 


FRANCE. 

PARIS (Eiffel Tower), FL, 2,600 metres. 7.40 a.m. Weather 
Forecasts, t1.0 a.m. (Sunday); 10.45 a.m., Cotton Prices: 12 noon, 
Market Report; 12.15 to 12.30 (Weekdays), Time Signal and 
Weather Forecast; 3.40 pm., Financial Reports; 5.30 p.m., 
Bourse Closing Prices ; 15 p. m., Concert; $8.0 p. m., We ather 
Report; 9.0 p.m. (W ednesday and Sunday), Concert; 10.10 p.m., 
Weather Forecast. 

PARIS (“ Radio Paris), SFR, 1,780 metres. 12.30 p.m., Cotton 
Prices, News; 12.45 p.m., Concert; 1.30 p.m., Exchange Prices; 
4.30 pan., Financial Report; 5.0 p.m., Concert ; 8.30 p.m., News 
and Concert. 

PARIS (Ecole Superieure des Postes et Telegraphes), 450 metres. 
3.45 pm. (Wednesday), Talk on History; 6.0 p.m. (Tuesday). 
Га Lesson; 8.30 p.m., Concert; 9.0 p.m., Relayed Concert 
or Plav. 

PARIS (Station du Petit Parisien), 340 metres; 8.30 p.m., Tests. 


ELGIUM. 
BRUSSELS, BAV, 1,100 uictres.. At 2.0 p.m. and 6.50 p.m., 
eteorological Forecast, 
BRUSSELS (“ Radio-Belgique’’), 265 metres. Weekdays, 5.0 
p.m. to 6.0 p.m., and 8.0 рли. to 10.0 рап; Sunday, 5.0 p.m. to 
б.о p.m., and 8.30 p.m, to 10.0 p.m. 


HOLLAND. 

THE HAGUE, PCGG, 1,070 metres. 4.0 to 6.0 p.m. (Sunday), 
9.40 to 110 pam. (Monday and Thursday), Concerts. 

THE HAGUE (Heussen Laboratory), PCUU, 1.050 metres. 
10.40 to I 1.40 a.m, (Sunday), Concert; 9.40 to 10.40 p.iu., Concert; 
8.45 to 9.0 p. in. (Thursday), Concert. 

THE HAGUE (Velthuisen), PCKK, 
10 4o рап (Friday), Concert. 

HILVERSUM, 1,050 metres. 9.10 to 11.10 (Sunday), Concert 
and News, 

IJMUIDEN /Middelraad), PCMM, 1.050 inetres. 
to 10.40 pni, Concert, 

AMSTERDAM, PA 5, 1,050 metres (Irregular), 
pano Coneert, 

AMSTERDAM (Vas Diaz), PCFF, 2,000 metres, 9.0 a.m. and 
$.0 pamu., Share Market Report, Exchange Rates and News. 


DENMARK. 
LYNGBY, OXE, 2,400 metres. d. 30 to 9.45 p.m. (Weekdays), 
8.0 to y.o (Sunday), Concert, 


SWEDEN. 
STOCKHOLM (Telegrafverketi, 440 metres. Daily, 12.45 to 
1.0 p.m., Weather Report and Nauen Time Signal; Monday, 
Wednesday and Saturday, 5.0 to 9.0 p.m., Concert and News; 


1,050 metres, 9.40 to 


Saturday, 9.10 


8.40 to 10. 10 


Sma 11.0 a.m. to 12.30 p.m., Divine Service from St. James 
Church. 

STOCKHOLM (Radiobolaget), 470 metres. Tuesday and Thurs- 
day, 8.0 to 9.30 p.m., Concert and News. 

GOTHENBURG (Nya Varvet), 700 metres. Wednesday, 7.0 to 


o p.m. 
BÓDEN, 2,800 metres. Tuesday and Friday, 6.30 to 7.30 p.m., 
Sunday, 5.30 to 6.30 p.m., Concert and News. 


GERMANY. 

BERLIN (Koenigswusterhausen), LP, 680 metres. Sunday, 
10.50 to 11.50 a.m., Concert; 2,800 metres, Sunday, 11.50 а.ш. 
to 12.50 p.m., Concert. 

ALDE, 2,930 metres. Daily, т.о to 2.0 p.m., Address 
and Concert; б.о to 7.30 p.m., Address and Concert; Thursday 
and Saturdav, 7.20 p.m., Concert. 

B (Vox Haus), 430 metres. 
1.55 p.m., Time Signal ; 5.40 to 7.0 p.m., Concert; 
(Sunday), Concert. 

BRESLAU, 445 metres. 

HAMBURG, 392 metres. 

STUTTGART, 437 metres 

KONIGSBERG, 460 metres. 

FRANKFURT AM » 467 metres. 7.30 to 10.0 p.m., Tests, 


11.0 a.m., Stock Exchange ; 
7.0 to 5.0 p. in. 


Gramophone Records. 
.LEIPZIG (Mitteldeutsche Rundfunk A. G.), 452 metres. 
MUN (Die Deutsche Stunde in Bayern), 485 metres. 


AUSTRIA. 
VIENNA (Radio-Hekaphon), боо metres. Monday and Friday, 
8.0 to 8.30 p.m. 


CZECHO SLOVAKIA. 

PRAGUE, PRG, 1,800 metres. 8.0 a.m., 12.0 a. m., and 4.0 p-m., 
Meteorological Bulletin and News ; 4,500 metres, 10.0 a.m., 3.0 p.m., 
and 10.0 p.m., Concert. 

KBELY (near Prague), 1,150 metres. Weekdays, 7.15 p.m. and 
10.0 p.m., Sundays, II. O a.m. to 12.0 noon, Concert and News. 

» 1,800 metres. 10.0 to 11.0 a.m., Concert; 2.30 p.m., 
News. 


SWITZERLAND. 
GENEVA 1,100 metres. Weekdays, 3.15 and 8.0 p.m., Concert 
or Lecture. 
LAUSANNE, HB 2, 850 metres Daily, 9.15 p.m., Concert and 
Address. 


SPAIN. 

MADRID, PTT, 300 to 700 metres. 6.0 to 5.0 p-m.. Tests. 

MADRID (Radio Iberica), 392 metres. Daily (except Thursdays 
and Sundays), 7.0 to 9.0 p.m. Thursdays and Sundays, 10.0 to 
12.0 p.m., Concerts. 

MADRID, 1,500 metres. Irregufar. 

CARTAGENA, EBX, 1,200 metres, 12.0 to 12.30 p.m., §.0 to 
5.30 p.m., Lectures and Concerts. 


PORTUGAL. 
LISBON (Aero Lisboa), 370 to 400 metres. Wednesdays and 
Fridays, 9.30 to 12.0 p.m., Irregular Tests. 


ITALY. 
ROME, ICD, 3,200 metres. Weekdays, 12.0 алп. f. Soo metres, 
4.0 p.n. and 5.30 p.m., Tests, Gramophone Records. 
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Readers desiring to consult the “ Wireless. World" Information Dept. 
should make use of the coupon to be found in the advertisement section. 


SWITCHING L.F. VALVES. 
REQUEST from a reader for a modification 
of the four-valve circuit given on page 499 of 

the issue of this journal for July 23rd, 1924, raises 
the question of the best method of switching the 
L.F. amplifying valves in а multi-valve receiver. 
For this purpose & double pole, double throw 
change-over switch has generally been used in 
conjunction with each valve in the L.F. amplifier, 
one set of contacte being used to control the filament 
current and the other set to connect the telephones 


a special rectifying valve is used requiring & norma! 
plate voltage for rectification as high aa that of 
the amplifying valves, loss of efficiency and dis- 
tortion will result. 


Separate H.T. tappings should therefore be 
provided for each valve if the best results are to 
be obtained from the receiver. The use of separate 
tappings with double pole switches would result 
in the detector valve receiving the H.T. voltage in- 
tended for the last L.F. valve when all the 
amplifying valves were switched off. In order to 


Fig. 1. 


with the plate of the appropriate valve. The 
disadvantage of this scheme is that the detector 
valve must be supplied with the same H.T. voltage 
as the amplifying valves. In fixing the value of 
this voltage & compromise has to be effected 
between the best voltage for rectification and 
the best voltage for amplification, so that unless 


overcome this difficulty, three pole switches should 
be connected in the manner indicated in Fig. 1. 
The additional set of contacts on each switch 
adjusts the H.T. supply so that the voltage applied 
to each valve remains constant and is independent 
of the number of note magnifiers in circuit. The 
same object can be achieved by the use of telephone 


640 
plugs and jacks but the change-over switch method 
is given here for the benefit of those who prefer 
it. 

In the switching of the H.F. valve the H.T. 
supply does not present any difficulty and a double 
pole switch may be employed. It should be noted 
that a reaction reversing switch has been intro- 
duced, since the direction of reaction is reversed 
whenever the H.F. valve is switched in or out of 
circuit. 
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in the case of the water pipe. There would be & 
risk of bursting а leaden pipe, and even її the pipe 
were of iron it would be necessary to arrange to 
run out the water in order to obtain sufficient heat 
to make a proper joint. 

Undoubtedly the best method is to use one of the 
many earthing clips at present on the market. 
The earthing clip manufactured by Messrs. Burn- 
dept, Ltd., is very satisfactory, as the clamping 
screw is provided with a special tip which ensures 


Fig. 2. 


a firm biting contact with the pipe. The pipe 
must be thoroughly cleaned with а smooth file or 
coarse emery cloth before the clip is put on, and 
the earth wire should, if possible, be soldered to the 
earthing clip. After the clip has been tightened 
up, the whole joint should receive а coating of tar 
before filling in the earth. 


A THREE-VALVE RECTIFIER WITH CRYSTAL 
RECTIFICATION. 


HE diagram in Fig. 2 shows the method of 

connecting a receiver so that the crystal 
detector may be used with or without the addition 
of amplifying valves. The first valve operates as 
a high frequency amplifier and the second and third 
valves amplify the rectified output from the crystal 
detector. The H.F. valve is brought into operation 
by means of a double pole change-over switch, 
while the L.F. valves are controlled by telephone 
plugs and jacks. The filament current to valves 
not in use should be switched off by means of the 
appropriate filament resistances. 


Loss OF EMISSION IN DULL-EMITTER 
VALVES. 


READER writes to say that one of the dull- 1 
emitter valves used as a note magnifier in 

his receiver will not function properly unless 1:5 | 

volts is applied to the filament, whereas originally | 

the voltage of 1.1 specified by the makers was 
quite satisfactory. He asks if the valve would 

recover if used for some time as a detector. 
It often happens that the filament of a dull- | 


WATER PiPE EARTH CONNECTION. 


NE of the best earth connections which it is 

possible to make is to а water pipe buried in 
the ground and running underneath the aerial for а 
certain distance. A reader who intends to make an 
earth connection of this type has written asking 
what is the best method of making sound electrical 
contact to the pipe. 

Soldering the wire directly to the pipe is, of 
course, out of the question. "To make a satisfactory 
soldered joint, both pieces of metal to be joined 
must be raised to а temperature approximating to 
that of the melting point of the solder. Obviously, 
this cannot be done without considerable difficulty 


emitter valve is rendered inactive by а temporary 
increase in the filament current above its no 
value. At a high temperature the evaporation of 
the thorium or other active material írom the 
surface of the filament is greater than the rete 
of diffusion from the interior of the filament to 
the surface. The remedy is to run the valve for 
about half-an-hour with the normal filament 
voltage specified by the makers and with the H.T. 
battery disconnected. 
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THERMIONIC * THE CALCULATION f 


TUBES . 
in 
RADIO TELEGRAPHY 
AND TELEPHONY 
by 
J. Scott - Taggart, F.Inst.P., 
A.M.LE.E. 


470 pages 388 Diagrams 


Price 1 5 / = nett 


(Postage 9d.) 


his revised and enlarged edition of . 


Mr. Scott-Taggart's work is the best 
and most complete book which this 
well-known author has given the 
public, and deals thoroughly with the 
valve in all its working phases. We 
recommend this volume to the 
experimenter who, we are sure, will 
find it in every way satisfactery. 


CHAPTER HEADINGS. 


Two-Electrode Valves and the Theory 
of the Thermionic Currents — The 
Three-Electrode Vacuum Tube—The 
Vacuum Tube as a Detector—The 
Vacuum Tube as an Amplifier— 
Retroactive or Regen erative Amplifi- 
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Md Law Brea uency Amplifiers+Multi- 
= ена. Receiving Circuits 

Reception of Continuous Waves 
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of INDUCTANCE & 


CAPACITY 


by 


"fans. F. AM. 


.224 pages 


Price 7 / 6 nett 


(Postage 9d.) 


The object of this book is to bring 
together, in a convenient form, the 
more generally useful formule and 
methods of measurement for 
inductance and capacity. This new 
edition contains twice the number of 
— 


B. Sc., 
E. E. 


80 Figures 


has included the latest descriptions, 


many of which have not yet appeared 
in the various textbooks dealing with 
the subject. 


CHAPTER HEADINGS. 


The Calculation of Inductance— 
The Calculation of Capacity— The 
Measurement of Inductance — The 


Measurement of Capacity — High ` 


FrequencyMeasurements— Appliances 
for use in Measuring Inductance and 
Capacity—Formule of Inductance 
and Capacity—Derivation of Bridge 
Circuit Equations—Thirty-five Tables 
for Calculating Inductance and 


Capacity of Various Types of Coils,- 


E] Aerials, Condensers, etc., etc. 
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estimate its value and importance te 
keen experimenters. 


CHAPTER HEADINGS. 
SCIENTIFIC PRINCIPLES, Types 
of Electric Waves, oí Electrons 
Emitted from Hot etale — THE 
FLEMING RECIIFYING VALVE, 


i Types, Modes of Use and 

tion—THREE AND FOUR 
E CTRODE VALVES, iid E 
Evolution, Mode of 


U OF THE 
THREE-ELECTRODE VALVE — 
THERMIONIC VALVE CONSTKUC- 
TION : The Problem of Valve Manu- 
facture and Details of Construction— 
THE THERMIONIC VALVE AS А. 
GENERATOR OF OSCILLATIONS 
—THERMIONIC VALVES AS 
AMPLIFIERS AND DETECTORS 
~-THERMIONIC VALVE TESTING 
—FLEMING REPEATERS AND 
RELAYS, Its Problems and Require- 
ments — THERMIONIC VALVE 
PLANT, Advantages of Continuous 
Wave as against Spark Systems. 


AU Wireless Press booka are written to a standard and to meet a definite need. Our 
of over 80 books on Wireless Telegraphy and T ny, which contains numerous USEF UL 
INTS FOR WIRELESS ENTHUSIASTS, will be sent post free upon receipt of postage I jd. 


THE WIRELESS PRESS LIMITED, 
12-13 Henrietta Street, Strand, London, W.C.2 
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mictofarads. The new R. I. has a 
22 of 18 micro-micro- 
S, 


Volt. 
© 
7 


Frequency in Cycles per Second 


NE of the finest things we can 1 li 
O say about the R.I. Transformer 4 

is that over а quarter of а Recognise the new К.І. by the 
million are now in use, but the finest pe patent number on 
thing we can say about the new R.L 1. Write for leaflet Nz, free 
is that it is better in every respect than on application. 


the original type and in one fundamental 
detail, it has а low self-capacity, which 
we maintain is superior to any of its 
competitors. Behind the scenes for two 
years at our great wireless factory have 
been ceaseless experiments and practical 
tests. We now offer the radio public 
a still further improved transformer 
backed by a year's guarantee. But more 
important still, we want to remove all 
possible doubt and enable the public 
to judge for itself by publishing for the 
first time the results of searching tests 
carried out by 


“The National Physical Laboratory. 


Extract from Report on Audio uency 
Intervalve рети * mmi 
Radio Instrumenta, Ltd. 


April 7th, 1924. 
The self.capacity of the seco 
winding of the transformer was measured, 
wsing alternating voltage of sine wave 
form and was found to be 
18 Micro-microfarads. 


The attached blue print shows the 
curve of the voltage amplification plotted 
against frequency for a stage comprising 
the transformer and a standard type 
R vaive. 


Telephone: Ragant 6214-5-6 Telegrams: "Instradio London 


Radio Instruments LEGS 
|2 Hyde Street, Oxford Street MN 
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FREQUENCY FILTERS 


Extracts from 
recent. testimonials. 


We are immensely pleased with the 
panels p cts the good effect of 
which is already felt.“ 


€ 
Leeh for thu Trade 


THE BRITISH EBONITE COMPANY LTD. 


Hanwell 


Manofacture of Broadcasting Apparatus 
Use of Patents. 


HE R work of the Marconi Company in con- 
with wireless telegraphy and telephony is 
well i known, and as the result of many years of 
research work and considerable expenditure, the Company 
eontrols numerous patents relating to the manufacture 
. er use of wireless telegraph and telephone apparatus. 


The Com is prepared to grant a licence for the use 
ef its — in — with the manufacture of 
broadcasting apparatus to any member of the British 
Broadcasting Company, Limited. 


А large number of firms (including the principal manu- 
facturers) are already so licensed and pay royalty for the 
use of these patents, and all apparatus manufactured 
under license is so ed. 


Any persons or firms manufacturing or опело for sale 
valve apparatus embodying patents controlled by Marconi's 
Wireless Telegraph Company, Ltd., without its permission 
render themselves liable to legal proceedings for infringe- 
ment. 

Whilst hoping that it will not be forced to take legal 
proceedings the Marconi Company wishes to give not и 


of its intention to protect its own interests and 


its licensees, and in cases of infringement the Com 


will be reluctantly compelled to take such steps as may 
be necessary to elend its patent rights. 


Marconi's Wireless Telegraph Co. Ltd. 
Marconi House, Strand, London, W. C. 2 
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Vernier 
COIL HOLDERS. 


The Perfect Panel Mounting Coil Holder. 
Connections made under Panel. 
Radcom Finish. 
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Radponents, Westcen tcent, London. — 


“ Our client is very pleased with the 
el. One of our staff who has 
n associated with the manufacture 
of ebonite for nearly 20 years 
considers it the finest piece of 
polished ebonite he has seen, 


Mark on all Реми 


London, W . 
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of the til deve ee EN when а ue 
was nothing more or less than a knife with 
which to mend your pen. 

Of one thing we may be sure that the 


CLIX marks as great an advance in the radio 
and electrical] world as the pen 
business life. CLIX supersedes 
switches, plugs and terminals, for it does 
their work—and does it better. 
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RETAIL PRICES 
CLIX with locknut, 


Insulators (Six І 
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colours) 18, pai The íntroduction of оа ааа 
CLIX is patented all advent of a D System 
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THOSE SIGNALS FROM MARS: 
ARE WE MISTUNED ? 


ERIODICALLY the question of the 

possibility of habitation in Mars is 

discussed in the press, and public 

interest is revived. Recently much 
has been made of the topic on account of 
the proximity of Mars to the earth, the 
suggestion being that a particularly favour- 
able opportunity presented itself for 
observations to be made. The popular 
belief, whether based on scientific reasoning 
or otherwise, is that if there is human life 
on Mars and if civilisation exists we must 
expect that civilisation to have developed 
further than our own, because we are told 
that the Martians have had a considerable 
start on the human races of our earth. If 
this is so and we assume that civilisation 
has proceeded on somewhat similar lines to 
our own, we would expect that they are far 
ahead of ourselves in the development of 
wireless telegraphy as a means of communi- 
cation. We submit then that those who are 
listening for the communications of the 
Martians on wavelengths of the order of 
30,000 metres are overlooking the fact that 
earthly humans have already begun to 
realise that the use of long waves in wireless 
telegraphy is to be superseded by the 
employment of very short wavelengths. 
We think that those who have the necessary 
enthusiasm and spare time to listen in, 
in the hope of receiving signals should at 
least give the Martians, with their higher 
civilisation, credit for having developed 
some short wave super-beam system. Again, 
we should have been surprised if nothing 
at all had been heard on receivers tuned to 
wavelengths of the order of 30,000 metres 
because it must be remembered that a 
frequency has then been approached which 
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is within the audible limit, whilst “ lower 
harmonics" of a number of long wave 
stations can also be heard on receivers tuned 
to these audible frequencies. 


THE TRANSOCEAN AMATEUR 
TESTS. 


N our last issue we predicted that the 

Postmaster-General would recognise the 

annual Trans-ocean tests again officially 
this year, as this has been the practice in 
the past. We are glad to announce that 
information has been received that for the 
tests this year authority has been obtained 
for wavelengths between 9o and 200 metres 
to be used by those who make special 
application and who enter officially for the 
tests being conducted by the Transmitter 
and Relay section of the Radio Society of 
Great Britain. It is also understood that in 
certain cases facilities for the use of additional 
power will be granted. 

There is no doubt that the tests this year 
will far surpass anything which has been 
done in previous years from the point of 
view of interest. It must be remembered 
that this will be the first annual test since 
two-way communication across the Atlantic 
on short wavelengths was established by 
a number of amateurs after the conclusion 
of last year's Transatlantic tests. 

The area to be covered this year includes 
Mexico, South Africa, India and Australia, 
in addition to the countries with which 
more regular communication has already 
been established. As on previous occasions 
all those who make application to enter 
for the tests to the Radio Society of Great 
Britain will receive complete details of the 
arrangements. This year it is understood 
that various trophies are to be competed for. 
We take this opportunity of calling the 
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attention of readers again to the announce- 
ment made by Mr. Marcuse, Hon. Secretary 
of the Transmitter and Relay Section of 
the Radio Society which appeared on page 
609 of our issue of August 2oth. 


INTERNATIONAL RADIO 
WEEK. 


URTHER progress is being made 

in arrangements for something inter- 

esting in the way of International 
broadcasting during [International Radio 
Weck, which it is hoped to organise this 
year as a development of the Transatlantic 
broadcast tests which we promoted last 
year in conjunction with Radio Broadcast 
of America. Cables from America indicate 
that there is great enthusiasm there and that 
in the event of the Broadcasting Company 
undertaking transmissions from this side 
they can almost certainly guarantee that 
nearly all of the broadcasting stations of 
America will close down during the listening 
periods. It will be remembered that last 
vear our transmissions were not well received 
in America on account of the fact that there 
was insufficient co-operation amongst the 
various Broadcasting interests to obtain the 
necessary quiet period for listening. 


DRY CELLS FOR VALVE 
FILAMENTS. 


E think it is time that it was 

realised that although dry cells 

are being generally used and recom- 
mended for filament heating for valves of 
the 60 milliampere and similar types, yet 
dry cells of any existing types which are 
portable are not really applicable for this 
purpose. 

The dry cell is a sound proposition only 
for intermittent use and not to supply 
continuous current over prolonged periods as 
it 15 required to do when used for filament 
heating for valves. 

Manufacturers of batteries have been 
obliged to do the best that was possible 
to meet the demand but they are severely 
handicapped by the materials at their 
disposal. You cannot make gold coins 
out of brass neither can you devise 
a portable dry cell on the principle of the 
cells at present in use which will be applicable 
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for delivering continuous current over periods 
of several hours. Especially is the inherent 
defect in dry cells noticeable where an attempt 
is made to employ them for filament 
heating for a multi-valve receiver. In this 
case it wiil be found that whilst the receiver 
is in use, that little by little one has :0 
reduce the resistance in series since the signals 
will gradually fade. After the c: lis have had 
a rest they will probably return to their 
normal voltage and readjustment of filament 
controls must be made to bring back the 
filaments to the correct operating tempera- 
ture. 


PROSECUTION FOR 
UNLICENSED TRANSMISSION. 


LSEWHERE in this issue we report 
|a first prosecution conducted by the 

Post Office for the employment of 
experimental wireless transmitting apparatus 
without a licence. Although we feel svm- 
pathy for the offender who has been the first 
to be singled out, yet at the same time we 
congratulate the Post Office on having 
taken some step to make their authonty 
in the matter of licences for transmitting 
stations respected. 

Unfortunately, we are led to believe that 
the individual who has been the subject of the 
first prosecution is only one of a large number 
of offenders. , 

What concerns us most of all is that this 
ilegal use of transmitting apparatus bring 
discredit on amateurs as a whole, and 
particularly on those who are lawfully 
licensed to use transmitting apparatus, and 
are employing it in the interests of expen- 
mental and research work. 

We sincerely hope that the action taken 
by the Post Office will serve as a warning 
to others who hitherto have no doubt felt 
that the Post Office was apathetic in the 
matter, and would be unlikely to take steps 
to curtail the activities of unlicensed trans 
nutters. 

Readers will no doubt have observed the 
all too familiar note appearing in The Wireless 
World and Radio Review from time to tine, 
calling attention to the use of call signs by 
persons other than those to whom thev 
have been officially allotted. We hope that 
this prosecution will have the effect ot 
reducing the number of these complaints. 
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FREQUENCY FILTERS. 


The subject of filters is one which is rather neglected bv the amateur 
although filter circuits form a very interesting as well as instructive subject 


{ог} research. 


The following article should provide valuable information 


for the experimenter. 


By E. К. SANDEMAN, B.Sc. 


HE word “filter conv ys to the 
average mind a conception of anv 
one of a number of devices such 
as those which are commonly 
employed for drinking water in an ordinary 
house, or possiblv the large outdoor filters 
which are employed for filtering the water 
supply of large towns en route from the 
watersheds among the hills where it is 
collected. A scientist possibly thinks of the 
various tvpes of light filter which pass only 
certain rays or colours. А radio or telephone 
engineer would probably think of some tvpe 
of electrical filter such as is common]v em- 
ployed to eliminate ripple from the power 
supply of a wireless transmitting or receiving 
set, or telephone exchange system. 
The frequency filter is a device which 1s 


used for the selection of bands of frequencies, 


it being so constructed that whatever fre- 
quencies are applied to its input, onlv those 
frequencies which lie within a predetermined 
range are delivered at its output. 

The tvpe of filter which is described below 
may really be divided into four classes, of 
which three only have any direct interest for 
us. All four classes depend actually on the 
same fundamental theory for their operation 
as the light filter and the electric filter (and 
incidentally, all these types provide for the 
transmission or suppression of oscillatorv 
waves of certain frequencies travelling 
through some medium). Two classes have 
already been described. 

The third type is the acoustic filter which 
provides for the transmission or suppression 
of certain frequencies travelling in air. 

The fourth type is the mechanical filter, 
or as it has sometimes been termed bv 
engineers of the Western Electric Company, 
who developed it, the mechanical attenuator, 
which provides for the transmission or sup- 
pression of certain frequencies ‘travelling 
along a specially constructed mechanical 
transmission line. 


All filters of this type, whether for filtering 
electrical, acoustical or mechanical energy, 
depend on the same fundamental principle, 
the association of certain elements presenting 
different impedances to the passage of the 
oscillations. 


Impedance is a physical property about 
which a lot may be said, but for our purpose it 
will be sufficient to think of it as an opposition 
to energy flow. That is to say, that in a 
medium of high impedance the motive force 
bears a large ratio to the energy transmitted. 
The two components of impedance with which 
we are most concerned in making a structure 
which shall transmit or pass only certain 
bands of frequencies are what we will term 
inertance and capacitance. Both these terms 
express something which is difficult to define 
and which is best described by an illustration 
of a case where each occurs. 


Inertance is a propertv possessed alike by 
a mass and by electrons in an inductance, 
and by virtue of it acceleration is resisted. 
Acceleration of a mass is easy to appreciate, 
and acceleration of an electron is quite a 
conceivable idea, although in the case of 
current flow in a conductor, it is probable 
that increase of current corresponds not 
merely to an increase in the velocity of 
individual electrons, but also in an increase 
in the number of electrons concerned. It is 
easy to see that either would have the 
same effect in producing a “ back 
pressure.“ 

Capacitance is a property possessed by a 
spring and also by a condenser. The capaci- 
tance of a spring is proportional to the 
reciprocal of its elastic strength. 

Now, strangely enough, it will prove 
simplest to explain first the action. of an 
electrical filler, and to follow this up 
with an explanation of the action of a 
mechanical filter and finally by an explana- 
tion of the acoustic filter. 


614 


ELECTRIC FILTERS. 

In Fig. 1 are shown a variety of forms of 
Campbell wave filter, which evidently consist 
of a series of sections of shunt and series 
impedance elements. 

In the case of the high pass filter, if 
alternating voltages of complex wave form 
are applied across the two terminals “ A," the 
only frequencies which will arrive at “В” 
without appreciable attenuation will be those 
above a certain frequency, termed the cut-off, 
and indicated in the figure by fc. For the 
low pass filter only those frequencies below 
its cut-off are passed. The behaviour of 
both these filters might 
have been predicted to a 
certain extent from an 
examination of their con- 
struction, e.g., for the 
high pass filter it is 
evident that the series 
elements will decrease in 
impedance with fre- 
quencv, while the shunt 
elements will increase in 
impedance with fre- 
quency so that high 
frequencies will evidently 
be passed with less 
attenuation than low 
ones. The existence of a 
sharp “ cut-off," such as 
is indicated in the figure 
on the right, could, how- 
ever, only have been. 
determined by experi- 
ment, or by mathemati- , 
cal analysis. In practice 
the sharpness of this cut- 
off is limited by the value 
to which it is possible 
to reduce the resistance 
of the inductances. 

In the case of the band pass filter the 
region passed consists fundamentally of two 
bands of frequencies limited by the four 
cut-off frequencies fi, fo, fa and f,. Since in 
practice only one band is generally required, 
it is usually convenient to design the filter 
clements so that either f, and f, tend to 
zero, or f4 and f, tend to infinity ; the same 
result may be obtained bv designing the 
filter so that ½ = f4. Actually a high pass ог 
low pass filter is a special case of a band filter. 

_A filter may consist of any number of 
sections, the more sections that are em- 
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ployed the sharper the cut-off and the more 
completely the undesired frequencies are 
suppressed. 

There are various other types of electrical 
filters, notably those employed by Siemens 
and Halske, consisting of a number of 
inductively coupled, or capacity coupled, 
tuned circuits, but the above types serve 
to illustrate the general idea, and since 
these types lend themselves more readily 
to the drawing of an analogy between the 
electrical and the mechanical case they have 
been chosen for portrayal here. 


MECHANICAL FILTERS. 
It would seem from 
the above that if it were 
possible to arrange in 
the mechanical case a 
| linkwork of mechanical 
| impedances, the equiva- 
| lent of any of the net- 
works shown in Fig. r, 
fc then the system might be 
expected to behave in an 
analogous manner and to 
transmit only those fre- 
quencies lying within a 
certain region in the fre- 
quency spectrum. Such 
is actually the case, and 
in Fig. 2 are shown a 
number of such arrange- 
ments. Mechanical vibra- 
tion may be longitudinal, 
transverse or  rotarv, 
accordingly there — are 
three possible equivalent 
mechanical arrangements 
which will give the eaui- 
valent of any of the 
filters shown in Fig. І. 
In Fig. 2 we have shown 
some of the simpler ones, the others 
become so complicated that they are scarcely 
to be considered as fair instances of what 
we are trying to demonstrate. 

It will be noticed that in the case of the 
transverse motion filter a point of “ fixed 
potential or no movement " is required. 
This could be avoided if we made the axis 
of the filter supply the restoring force, as 
would be the case with a number of weights 
strung on a stretched piece of elastic for in- 
stance, and as is actually the case in the 
rotary filter. 
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The two transverse filters present a very 
good analogy to the case of a loaded earth 
return telegraph circuit, while the two 
arrangements shown in Fig. 3 are also 
mutually analogous. 

А comparison of Fig. 5 with the transverse 
filters shown in Fig. 2 affords a very good 


Mechanical 


THE WIRELESS WORLD AND RADIO REVIEW 


645 


amounts of energy will be transmitted, 
although the impedance to niovement at any 
point in the arrangement will be low. Look- 
ing at the electrical filter at the top of Fig. 2, 
it is evident that if the condenser elements 
are of large capacity (i. e., small elasticity), 
then only small amounts of energy will be 


Filters. 


(For Electrica] Equivalents see Fig. 1.) 


Low Pase, longitudinal vibration. 


wp] unte ш. 


Transverse vibration. 


Rotary vibration. The elasticity here is supplied by 


the natural elasticity of the rod. 


Fig. 2. 


picture of the difference between an earth 
return and a double metallic circuit, as used, 
for instance, for telegraphy or telephony. 

The importance of the principles under- 
lying the action of the mechanical filter in 
any piece of apparatus designed to handle 
sound vibrations will be readily appreciated. 
The Western Electric Company holds several 
basic patents covering the application of these 
principles. 


Fig. 


Perhaps it will serve to make things a little 
clearer if we examine the disposition of the 
elements in one or two of the filters shown 
in Fig. 2, and find out why any particular 
element may justifiably be said to be the 
equivalent of a shunt or series element in 
an electrical filter. 

Looking at the transverse and the longi- 
tudinal filters, it is evident that if the 
springs have small stiffness or elastic strength, 
so that they present a small impedance to 
motion, then only comparatively small 


transmitted, although the impedance at any 
point in the arrangement will be low. The 
reverse is true for the masses and for the 
inductances. It is evidently, therefore, quite 
in conformity with the general convention 
to consider the spring units as being in shunt 
and the mass units in series. 

In the case of the rotary filter, things are 
perhaps not quite so evident, but it will be 
quite clear when we realise that elasticity is 


provided by the lengths of rod between the 
masses, while the velocity of movement in- 
stead of being transverse or longitudinal, 
is rotational, being generally spoken of as 
angular velocity. The inertia effect pre- 
sented to an angular acceleration. is then 
dependent on the shape of the mass, and is 
most easily presented to the mind by an 
equivalent point mass which may easily be 
calculated— acting at some convenient radius. 


(To be concluded). 
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AN EASILY BUILT TWO-VALVE RECEIVER. 


The description of a two-valve receiver given here is one which should 
make an appeal to those who are more interested in reception of distant 
stations than in getting maximum signal strength from the local Broadcast 


station only. 


A wide choice of components is possible without departing 


from the design given. 


LTHOUGH many people when 

they build a set may prefer one 

which will give strong signals for 

loud speaker reproduction, yet 
there are a good many more who like to have 
a receiver which will give good telephone 
signals over long distances. 

such a receiver should be so designed 
that it can be used for reception on any 
wavelength and so that an amplifier can 
be added to it if it is specially required to 
operate a loud speaker or obtain great 
signal strength. 

For all ordinary reception it is seldom 
that more than one stage of high frequency 
amplification is needed, whilst the addition 
of more than one stage makes tuning very 
difficult; or if a type of high frequency 
coupling is used where tuning is simplified as 
in semi-tuned systems, more than two stages 
wil usually be required before much ad- 
vantage is obtained over one properly 
tuned high frequency stage. 

The best circuit using one stage of high 
frequency amplification is almost un- 
doubtedly that which has come to be known 
generally as tuned anode." This circuit 
therefore is used in the simple receiver 
about to be described, the second valve 
serving as detector. The circuit diagram is 
shown theoretically in Fig. І, and it will 
be seen that this 1s the usual arrangement. 
It will be noticed that two terminals are 
provided for the aerial connection, one of 
which is marked aerial,“ and the other 
"NM. When reception on fairly long wave- 
lengths is desired, the aerial connection 
should be made to the top terminal and 
connection. made by means of a strap 
between terminals“ X " and "earth." In 
this way the tuning condenser is in parallel 
across the aerial tuning inductance. If 
shorter wavelength reception is required, 
the strap should be opened, and the aerial 


joined to the terminal ' X, when the 
condenser will be brought in series with 
the aerial and tuning coil. 

All components of the receiver, with the 
exception: of the tuning coils and coil holder, 
are mounted on the front panel of ebonite 
and the bracket at the back on which the 
valve holders are supported. 


The circuit used in the receier. 


Fig. 1. 


The size of the front ebonite panel 
is 9 ins. x 9i ins. whilst the bracket 
measures 8 ins. x 3 ins. Both of thes 
panels are 1 in. in thickness. Fig. 2 
shows fixing holes with position tor 
drilling, and since these give all necessary 
measurements, no difficulty should be ex 
perienced in drilling them ready for mounting 
the components. The two variable con- 
densers and the filament resistances used 
in this set were by Ormond’s and the 
drilling holes are marked out for thes 
components. Other components may, of 
course, be used instead if desired, but it 
will then be necessary to measure up 
everything carefully to see that there Б 
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sufficient space allowed for mounting. Two 

Athol porcelain valve holders are used as 

these are convenient to fix and to wire. 
The holes marked "C" on the front 
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not available, if the holes are drilled a size 
smaller than the screws, the screws them- 
selves will cut their own thread in ebonite 
quite satisfactorily if screwed in with care. 


г Р 


Ir 
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Front view of the two-valve receiver. 


panel are for screws to fix the bracket in 
place. Those who have taps will experience 
no difficulty in drilling 5/32 in. and tap- 
ping out threads in the edge of the bracket 
to take the fixing screws. Where taps are 


The purpose of these screws is merely to 
hold the bracket in place, but not to take 
any strain. On this account it will be 
noticed that in Fig. 3 provision has been 
made in the wooden case for grooves into 


\ 
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Fig. 2. Drilling diagram for the panels. The size 

of drills should be as follows :—A 7/16", B 5/16, 

C 5/32”, and countersunk for No. 4 B.A. screws ; D 
5 327, E 5/32”; F 4 B.A. screw thread. 


which the bracket slides when the panel panel shown on the right of Fig. 2 has six 
is put in place. These strips of wood on holes drilled to take brass screws or pins. 
either side of the panel serve to take the Again, if taps are available, threads may be 
strain when the valves are taken out or cut to take small brass screws, but otherwise 
replaced. The back edge of the bracket brass pins or pegs can be tapped in with a 
light hammer into slightly smaller 
holes, leaving enough of the pins 
projecting to allow leads to be soldered 
to them. 

Fig. 4, which shows the positions of 
the various components and the wiring, 
also indicates the six terminal pins 
or screws, which are marked “А” to 
“F.” All the wiring shown in Fig. 4 
is done with stiff bare wire and 
may be No. 16 or No. 18 S. M. G. 
All leads going to the three inductance 
coils are terminated at the points 
"A" to “Е” and soldered. Six 
flexible insulated leads аге al» 
soldered to these points and are taken 
through six holes in the back of the 
top of the wooden case and to the 
terminals of the three coil holder which 
is mounted on the hinged part of 
the top of the case as is shown in the 
photograph. Any type of coil holder 
and plug-in coils may be used. 
coil holder shown in this particular 
instrument carries pancake coils wound 
on cardboard formers of the familiar 
Fig. 3. Dimensions of the case containing the receiver. type which are now so cheap to 
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purchase that the time required to make 
them is scarcely justified. The coils of this 
type can be had wound ready for use for 
different wavelengths ; or other types such 
as Igranic, Burndept, Rimar, etc., may be 


THE WIRELESS WORLD AND RADIO REVIEW 


649 


coil should be approximately the same as for 
the aerial coil. With cards (if these are used 
and coils wound) where the mean diameter 
of the space occupied by the wire is 3 inches, 
the number of turns in order to cover the 


Fig. 4. Arrangement of ihe components and details of wiring. 


used. The number of turns in the coil of 
the anode circuit of the first valve should 
be rather more than are required for the 
aerial coil and the turns for the reaction 


broadcast range with the average aerial and 
the aerial tuning condenser in parallel with 
the aerial tuning coil will be approximately 
as follows: aerial tuning coil 40 turns, 
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reaction coil 40 turns, anode coil 60 turns. 
For winding these coils, No. 22 D.C.C. will 
serve for the aerial and reaction coils, but 
a smaller gauge such as No. 26 will have 
to be used in order to accommodate 60 
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turns on a card of this size; if preferred, 


all three coils may be wired with No. 26 
gauge if No. 22 is not to hand. Naturally 
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to the absence of loose wires from the 
coils. 

It will be noticed from the photographs 
that ebonite cased terminals have been used, 
the reason being that they give a better 
appearance to the set ; they can, however, be 
replaced by ordinary pattern terminals if cost 
is an important consideration. Engraving 
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А view of the receiver with the back removed to show the wiring. 


it is recommended that those who are 
prepared to spend a little more on the set, 
in order to have a more convenient arrange- 
ment, should use plug-in coils of one of the 
types mentioned above as they will be found 
to be more robust and durable, whilst the 
set wil have a neater appearance due 


of the panel is scarcely necessary, as the only 
controls requiring accurate reading are the 
position of the dials of the condenser. 
By locating the screws which hold the 
back panels in place immediately above 
the position of the condenser spindles, th 
slot of the screws will serve as a check Ше. 


P. H. 
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COMPONENTS OF INTEREST. 


A REVIEW OF NEW PRODUCTS OF THE MANUFACTURERS. 


A One-piece Micro Condenser. 

In the construction of fixed value con- 
densers, it is most important for the plates 
to be securely clamped together so as to 
force out all air, whilst the pressure exerted 
upon the plates must remain constant if the 


T'he completed condenaer and a sectional view showing 
the appearance of the clamped plates. 


capacity of the condenser is not going to 
change. It will be appreciated that if there 
is any air interspaced between the mica and 
metal leaves, that the capacitv of the con- 
denser will be widely different from its 
intended value, whilst any fluctuation in the 
pressure on the sides of the condenser will 
expel the air and greatly increase the 
capacity. Messrs. Peter Curtis, Ltd., have 
recently introduced a condenser of new 
construction in which the mica and foil 
plates, after being packed closely together, 
are put into a press with an insulating 
material, which is moulded securely on to 
the condenser holding all of the plates in a 
very rigid manner and producing complete 
protection. We have recently received one 
of these condensers and on sawing through 
it for the purpose of examining the condition 
of the plates inside, found that they were 
securely clamped, forming what appeared 
to be, in section, a solid strip. 


A Hornless Loud Speaker. 

Although much research work has taken 
place with the object of obtaining the perfect 
loud speaker horn, the Sterling Telephone 
and Electric Co., Ltd., have attacked the 
problem of acoustics at an entirely different 
angle. The result of their experimental 
work is combined in the new Primax Loud 


Speaker in which the amplification is pro- 
duced by means of a very large diaphragm 
which is coupled directly to the vibrating 
diaphragm of the electro-magnetic receiving 
system. 

Constructed of parchment material, the 
large diaphragm is extremely light and the 
effective surface is increased and rigidity 
obtained by pleating the material. Full 
contro] over the volume is provided by a 
screw at the back of the instrument. In 
keeping with the light nature of the instru- 
ment, all metal work is in aluminium. For 
the best results the manufacturers advise that 
this model should be used in conjunction 
with a power amplifier. Due to the large 
surface of the diaphragm the sound is equally 
distributed in all portions of the room, 
whilst the pleated appearance gives the 
instrument an artistic finish. 


| The Sterling hornless loud speaker. 


New McMichael Transformer. 

Although the M.H. low frequency trans- 
former illustrated has formed part of the 
apparatus comprising the various standard 
and amplifying receiving sets of Messrs. 
L. McMichael, Ltd., for some time past, the 
transformer has only just made its appearance 
on the market as a separate component. 
It is designed as a general purpose trans- 
former and its performance leads us to think 
that it is likely to be popular. 
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The point of novelty in the design of this 


instrument is the provision of clips to take 


a-condenser across the primary winding of 


The new McMichael L.F. Transformer. 


the type constructed by this firm. The con- 
denser is of the standard flat type made by 
this firm and condensers of any value can 
be readily interchanged. 


Burndept's Super H.T. Battery. LT. 


Owners of multi-valve sets will be 
interested in the new 
of Burndept, Limited. This consists of 
a large capacity high tension battery, 
which it is claimed will operate a 
five-valve set for four hours а day for 
at least eight months. Each separate 


Burndept Super Radio Battery. 


production нт. 


cell weighs 4 ozs., which is approximately 
five times the weight of the average H.T. 
cell. The weight of the complete battery 
is 12} lbs. Encased in a stout containing 
case covered with special mahogany finished 


coating, the battery should prove proof 
against апу changes in temperature. 
Tappings are provided at 20, 45, 48 


and 50 volts, the object of the last 
two tappings being to enable one to 
keep the battery up to its full voltage until 


. the end of its life by means of connecting 


successively to the 48 and 50-volt positions. 
Due to the care used in the construction of 
the cell, and secondly in the very high in- 
sulation of the batterv, it proves absolutely 
noiseless in operation even when used for 
prolonged periods. 


Combined Leads for L.T. and H.T. 
Batteries. 


Apart from the risk of burning out the 
valve filaments through connecting the high 
tension battery to the low tension terminals 


— ncm ne cator раче 


64 INCHES LONC OVER ALL 


The Easifix battery connecting cable. 


of the set, the loose and unsightly wires 
which are often used as connectors 
do not in any way improve the 
appearance of a set. Accidents of this 
nature are rendered practically impos- 
sible when use is made of the Easifix 
connecting cable produced by Ward 
& Goldstone, Ltd. Four splayed ends, 
fitted with suitable tags, are provided 
for connecting the cable to the set. A 
long heavy conductor is employed for 
the L.T., whilst shorter and lighter 
cable fitted at its extremities with 
suitably coloured wander plugs enables 
connection to be made with the 
H.T. battery. The four leads being 
bound together for a portion of their 
length a neat appearance is preserved. 
The total overall length of the con- 
nectors is 64 ins. 
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The Armstrong Super on which the resul's described in this article were obtained. 


GETTING 
WITH AN 


RESULTS 


ARMSTRONG SUPER. 


By J. С. W. Тномрѕом. 


(Concluded from page 618 of previous issue). 


HEN the first “ logged " tests 
were made four of our stations 
were heard in a few minutes on 
the 2-ft. frame, which was used 
for all the tests except as described later. 

The following useful and interesting points 
were brought out in this test :— 

(т) The quenching coupling must be much 
looser for 200 metres than for the longer 
broadcast band, otherwise difficulty is 
experienced in getting the set to oscillate. 
Even if this is possible, amplification is so 
great that the roar drowns out everything. 

(2) With this loose quenching coupling 
a much lower grid leak resistance is necessary 
to prevent loud squawking as the reaction is 
increased. Roughly 0.5 megohms is about 
right instead of the more usual 2 megohms 
for B.B.C. reception. 

(3) Quenching frequency can be consider- 
ably raised without cutting down amplifica- 
tion, as is in accordance with theory. 


(4) It was almost impossible to heterodyne 
strong C.W., as an effect similar to 
" frequency-locking " occurred unless the 
set was considerably detuned. This is, of 
course, ideal for telephony reception, as great 
stability is obtained, and the effect on 
200 metres seems to take place with much 
weaker signals than on the broadcast band. 
Of course tonic train or raw A. C.“ simply 
roared in. 

These points having been duly digested 
and appreciated, the writer carried on with 
the good work and logged quite a number of 
British and Continental amateurs. 

While experimenting with the set as an 
ordinary straight circuit, American 
2 CXL and 1 XM were picked up when a 
gas-pipe aerial was used, no other aerial 


ог earth connection being employed. 


А few nights later, on resuming the frame 
and super-regeneration, an American broad- 
cast station was heard, later turning out to 


654 
be KDKA. Reception was poor, 
badly mushed up by X's, spark jamming 
and the Armstrong roar. 

Every alternate night for about a week 
KDKA and/or WGY were heard, but on the 
whole the transmissions were not a pleasure 
to listen to, as the utmost amplification had 
to be employed, which brought in spark 
jamming and X's too much. On one 
occasion, however, an organ solo from WGY 
was exceedingly clear until QSS started in. 
Since that wonderful week, American broad- 
casting has not been heard sufficiently well 
to deserve mention, so work was resumed on 
200 metres. 

Manv British. and Continental stations 
were read, the signals sometimes being at 
* phones-on-table " strength, and the first 
American amateur to be logged on this 
occasion was 2 DEY, at just readable 
strength. A few minutes later 9 MC came 
through at about the same strength. 

About this time a short-wave buzzer 
wavemeter was made and calibrated, so that 
accurate measurements were possible, and a 


proper log was kept. 

7 QF (Copenhagen) was heard one night, 
and it later transpired that he was only 
using five or six watts. 


The next alteration was the substitution 
of a peanut Wecovalve and 30-volt Н.Т. 
for the Ora and бо-7о-уо H.T. Hardly 
any diflerence in signal strength was noticed. 
This valve has been used ever since, and has 
made the set still more portable owing to 
reduced battery weight. 

The next Americans to be read were 
2 CPD and 2 BY on successive evenings, 
strength being just readable. | 


No more were heard for about three weeks, 
until 1 CMP and 2 BOM were heard at 
easilv readable strength. 

A still smaller frame aerial was then 
utilised— size 10 ins. by 8 ins.— wound in the 
box lid to make the set entirelv self-contained, 
and the writer was surprised still to get 
excellent signals from many stations. As 
the Americans were not expected it was the 
more astonishing to hear 2 CPD at just 
readable strength, followed the next night 
by 2 XAR at easily readable strength. 
During reception of 2 CPD, X’s were 
extremely bad, and reaction at oscillating 
point brought them in so badly that thev 
drowned any beat note. The signals were 


being: 
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read, therefore, as a C. W. hiss off the 
oscillating point. 

Except for several more British and 
Continental stations, no other Americans 
have been heard. 

These experiments have been an extremely 
interesting experience from a technical point 
of view, but for really realiable, serious DX 
reception, the writer would not choose the 
Armstrong super circuit, for the following 
reasons. Atmospherics seem to be amplified 
to an extraordinary degree, even on the 
little 10 in. by 8 in. frame. The familiar 
“roar” makes the reading of very weak 
signals difficult. The fact of C.W. coming 
in as a bunch of notes causes much jam- 
ming owing to the overlapping of these 
bunches, but, of course, against this may 
be set the advantage of simplicity in 
tuning, no critical condenser setting being 
needed. 

jamming from harmonics of longer wave 
commercial stations (especially 600 and 300 
metre traffic) caused much trouble. It may 
be interesting to note that POZ’s spark time 
signal has often been taken on a harmonic 
of about I50 metres. 

A peculiar thing about the reception of 
the American stations is that it was all 
obtained between midnight and I a.m. 
Apart from some of the British stations, 
no sound has been heard at 3 a.m. on several 
occasions when the writer has listened. 

The total “ bag " for the winter season 
was about 143 stations, including 7 
American amateurs and 2 broadcasters. 

Next winter it is hoped to be able to make 
up a special Armstrong super for wavelengths 
down to about 80 or go metres, and it will be 
interesting to sce what results are obtained 
here in view of the increased difficulty of the 
circuit on the shorter wavelengths. 


DX ON A FIELD DAY. 

In connection with the successful field day held 
on August 9th by the Golders Green, Hendon, 
Hounslow and Hampstead and 5t. Pancras 
Societies, acknowledgment should have been made 
to the Accurnulator Maintenance Co. for the kind 
loan of the Ford van which housed the mobile 
transmitter, 2 DZ. It is also interesting to note 
that both 2 DZ and 2 AH (Hounslow) were worked 
entirely by H.T. hand generators kindly lent by 
Messrs. Evershed & Vignolles. 

The call sign 2 JB employed by the control 
station was used with the permission of Mr. John 
C. Bird, B.Sc., owner and operator of the station 
allotted this sign. 2JB is normally situated at 
72 рупе Road, Brondesbury, N.W.6, at which 
address reports of reception are always welcome, 
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READERS' PRACTICAL IDEAS. 


This section 1s devoted to the publication of ideas submitted by readers 


and includes many devices which 


Switching L.F. Valves. 


Ы frequency amplifying valves are 
usually switched in and out of circuit 
either by means of a change-over switch or a 
telephone jack. 

À much better arrangement and one that 
looks very well on an instrument panel can 
easily be made up from an ordinary plug and 
socket connector. 


Practical arrangement 
of wander plug and 
socket on the panel. 
The filament contact 
spring must be care- 
fully adjusted to ensure 
firm contact with the 
stop. 


The socket passes through the panel, 
and in the type shown in the accompanying 
figure, is locked up in position by means of 
anut. Behind this socket is a piece of springy 
brass which rests in contact with a small 
stop threaded into the back of the panel. 
The tip of the spring is insulated by securing 
to its face with shellac a thin piece of mica. 
Alternatively it may be wrapped with 
empire cloth fastened by tying with cotton, 
and it will be seen that when the plug is 
inserted in the socket, not only will contact 
be picked up but the spring behind the socket 
will be forced away from the small fixed 


the experimenter will welcome. 


O€ TECTOR VALVE 


сомтАСТ on B 


Connections Si swiching device for two stages of 
L.F. amplification. 


contact. Using this device and connecting 
it up in the circuit shown, it is very effective 
for varying the number of low frequency 
amplifiers in operation. 

E. E. W. 


Restoring Scrap Panels. 


HEN an ebonite panel has been used 
in the construction of an instrument 
which may have subsequently been dis- 
mantled, it is usual for this panel to be 
used for other purposes. Attempts are 
often made, however, to fill in the holes by 
carefully inserting pieces of ebonite rod, but 
this is rather a tricky and laborious task. 
А useful method of restoring the panel to 
a serviceable condition consists of filling the 
holes with material known as “ heelball.“ 
This can be purchased quite cheaply in the 
form of a cake from the local cobbler and is 
a black waxy substance, having good insu- 
lating properties. The wax can be melted 
and allowed to drip into the holes and the 
surplus removed with a sharp knife or chisel. 
A panel thus treated will be found to rub 
down and possess quite a good uniform 
surface, though care must be taken when 
drilling not to break into any previously 
existing holes. 
F. E. P. 
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A Simple Potentiometer. 


HE illustration, which is nearly full 

size, shows a simple, cheap and effec- 
tive design for a  potentiometer which 
can very easily be constructed from 
a piece of graphite. The graphite can be 
obtained by slitting up a good quality 
pencil of a fairly hard grade, say H.H., a 
length being cut off to fit the inside of the 
box, care being taken to ensure it fitting 
tightly, thus allowing the slider to run 
freely. Connections should be taken from 
both ends of the graphite to a suit- 
able battery for a potentiometer. The 


necessary for securing. Various values of 
resistance can be made by substituting 
different grades of graphite. 


ЫН, 


Protecting the Н.Т. Battery. 


BRIEF short circuit on a dry cell 

H.T. battery is usually sufhcient to 
ruin it and another mishap that must 
be guarded against 15 the danger of 
applying the H.T. battery potential across 
the filament of a valve which, of 
course, will destroy its filament. These 


A potentiometer utilising a length of pencil graphite for the resistance element. 


easicst method of making connection to 
the graphite rod is by tightly binding a 
few turns of wire round the ends and then 
soldering to the screws which project 
through the box. То aid stability, it 15 
advisable to coat the inside of the box 
under the graphite rod with thick shellac 
varnish, care being taken to keep the 
shellac from the contact surface of the graph- 
ite. The sliding contact, a miniature 
reproduction of the familiar slider used 
on tuning coils, except the body, which is 
drilled to take a small plunger and spring 
which rubs on the guide rod, is brass. Contact 
is picked up with the slide from either end 
of the guide rod. A small ebonite knob is 
then fitted ; this is done by tapping a small 
hole in the slider and securing by means 
of a screw. The instrument is shown here 
complete in itself ready for baseboard 
mounting, but by removing the lid and 
slotting the panel, it can be easily mounted 
on the underside, only two screws being 


dangers can be easily overcome by feeding 
the H.T. battery output through a safety 
resistance and connecting a large reservoir 
condenser across the input terminals of the 
receiving instrument. A large capacity con- 
denser nullifies the effect of the resistance of 
the H.T. battery and its series resistance, 


Method of connecting 
2, safety resistance to pro- 
tect Н.Т. battery. 


}------4+4 


ABOUT 100 OHMS 


whilst the insertion of the resistance in the 
lead limits the maximum current output 
from the H.T. battery, entirely preventing 
the danger of burning out a valve by aca- 
dentally connecting it to the H.T. supply 
or destroying the battery by an accidental 
short circuit in the H.T. battery м а 


— — —ÁXXA — — M в, 
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VALVE TESTS. 


THE ELECTRON COMPANY'S 


HERE must be, at the present 

time, quite a hundred or more 

valves of various types and makes 

at the disposal of the experimenter, 
and almost every month this already long 
list is constantly added to. Each one has its 
own particular points of recommendation, 
but even so, the choice of a valve for any 
given purpose is fast becoming a difficult 
problem. 
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Fig. 1. 


What a change from the conditions of, 
say, a couple of years ago ! We then had but 
two or three types at our disposal, and 
consequently it was an easy matter to 
decide which would be the most useful for 
the purpose in mind. 

The most recent production. submitted 
to us for test is the Six Sixty," manu- 
factured by the Electron Company, Limited, 
of Acton Lane, London, N.W. The “ Six 
Sixty " is a neat little valve of the dull 
emitting type, the electrodes of which are 
mounted vertically and are enclosed in a 


„SIX SIXTY" VALVE. 


tubular bulb, the external connections being 
made to the usual four pins. 

The filament is rated at 1:8 to 2 volts, 
and the characteristics of the tested sample 
are given in Fig. r. Quite a liberal emission 
is obtained with a filament voltage of 1°8, 
the heating current at this potential being 
0:29 ampere. As a matter of fact, the 
curves in question suggest that when the 
valve is used as a high frequency amplifier 
or detector it will operate satisfactorily 
on an even lower filament potential. 

The usual plate current characteristics are 
given in Fig. 2, (these were taken with a 
nlament potential of 1:8). That at 8o volts 
shows a comparatively long straight portion 
to the left of the zero grid volts line, thus 
predicting, with suitable grid bias, good low 
frequency amplification. The plate rating 
is given as 30 to 60 volts, but we found 
the use of So to cause no serious trouble. 


I 
. 
—— . 
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GRID VOLTS 
Fig. 2. 
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The valve has a magnification factor of 
about 5, and an impedance of from 35,000 
to 20,000 ohms according to {һе plate 
potential used ; see Fig. 3. 


Circuit TEST. 

As a detector 40 volts H.T. gave the best 
results, the grid return lead being connected 
to the positive of the low tension supply. 
As predicted by the curves of Fig. 1, we 
found the filament current could be quite 
appreciably reduced without any reduction 
in signal strength. For H.F. work the same 
order of H.T. gave optimum signals, but 
both as a detector and H.F. amplifier the 
signal strength was rather below that given 
by our standard arrangement. 

The best results were obtained when 
using the ‘‘ Six Sixty " as a low frequency 
amplifier, for although it cannot be classed 
as a power amplificr, its low frequency 
performance is excellent. Using a plate 
potential of 80 and a negative grid bias of 
3, Clear loud distortionless reception was PLATE VOLTS 
obtained. Fig. 3. 


MILLIAMPERES 


WIRELESS IN THE ARMY. 


Photopress. 
In army mobile transmitting and receiving equipment in operation during the recent mancuvres. 
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PATENTS 


AND 


A Tuning Component which provides a 
Quick and a Slow Movement. 

There are many occasions when, to get 

the desired results, it is essential to employ 


fine tuning adjustments. Instruments have 
therefore been designed which will permit 
of a delicate adjustment being made. One 
example of this is to be seen in the construc- 
tion which employs gear wheels, a large 
gear wheel being secured to the shaft of the 
tuning condenser or variometer which also 
carries the knob for coarse adjustments, 


Fig. 1. 


while a small gear wheel engages with the 
large one and is turned by a second knob, 
usually termed the fine adjustment knob. 

This patent* describes a device which 
has but one knob and yet permits a coarse 
and fine tuning adjustment to be made. 
The arrangement is sketched in Fig. т, 
where А is a side view, B a section and C 
a detail drawing of the chuck. 


*British Patent, No. 197911, by W. Н. Huth. 
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The unit comprises a bracket 1 containing 


* a hole 4 and a stud 5. A gear wheel 6, having 


a rigid pinion 7, is mounted to rotate on 
stud 5 and the gear wheel 8 which engages 
with the pinion 7 is fixed on the chuck 9. 
The body of this chuck rotates in the hole 
4 and the stem carries a pinion 13. Pins 
I4 on the pinion are arranged to engage 
in holes 15 to rotate the chuck g by direct 
connection with the knob, it being observed 
that at such time the pinion 13 does not 
engage the gear wheel 6. The shaft 18 may 
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The construction of a tuning device which provides a quick and a slow movement. 


be that of a variable condenser or vario- 
meter and is secured to the chuck by a set 
screw. | | 

As the sketches show, the instrument 
is placed behind the panel and the adjusting 
unit above the panel. 

It will be seen that a pointer 20 is secured 
to the shaft and moves just above the 
surface of the panel which may be engraved 
in the usual manner. 

By turning the knob when it is in the 
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position indicated in the sketch, the shaft Referring to this figure, І, 2 represent the 
18 is tuned very slowly because the turning electric lighting wires and 5 a valve detector. 
movement is applied to the shaft through Ап aerial is formed by making connections 
the gears 13—6, 7—8. When the knob is 7, 8, through condensers 9, ro, and the 
pressed towards the panel the chuck moves aerial is tuned by condenser 11 and induc- 
forward, gear wheels 13—6 are disengaged tance 12; 13 is the usual reaction coil. 
and the shaft is turned direct by the pins 14 The power supply to the anode and 
engaging the holes r5. filament circuits of the detector valve is 
| obtained by making connections I4, I5, 
A Method of Employing Electric Light- from the lighting wires to a potentiometer 
ing Wires as an Aerial and as the 16, 17, which enables the required 
Source of Power for the Anode and voltages to be obtained. The connec- 
Filament Circuits. tions to the potentiometer contain a 
According to this invention the power for smoothing arrangement which may con- 
the anode and filament circuits is taken * sist of two chokes 18, and a condenser 10. 
from the electric lighting system, thereby High frequency chokes are inserted at the 
dispensing with batteries, and the lighting points marked by a star to prevent the flow 
svstem is employed as an aerial. of high frequency currents in this circuit and 


t4 7 ! 


ex 


Fig.2. Arrangement of a receiver which uses the electric lighting wires as the source of power for the 
anode and filament, and as an aerial. 


One of the chief difficulties met with is thus to prevent the aerial connections being 
to provide a means which will eliminate short circuited. It will be seen that the 
disturbing noises due to fluctuation of the condenser 21 is connected to earth and 
voltage of the supply. This variation of forms the earth connection of the receiver. 
voltage may be due to various causes, such being also connected to the filament of the 
as generator noises, inductive effects from valve. The other side of the filament is 
other circuits, running motors and, if the connected to a point on the potentiometer 
supply is alternating current, to the alternat- 17 and the anode supply is tapped off the 
ing voltages. potentiometer 16. The potentiometer 16 

The connections of a system arranged for is shunted by a lamp 20 to reduce the 
working with a direct current electric current passing through it. When more 
lighting system* are given in Fig. 2. than one valve is employed it is advisable 
PROIN ES N D ER “на to connect the filament in series to reduce 


* British Patent, No. 215455, by J. Robinson the current taken from the electric lighting 
and W. H. Derriman. supply. W.]. 
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CORRESPONDENCE. 


A Lost Opportunity. 


To the Editor of THE WiRELESS WORLD AND 
RADIO REeviEW. 

Sir,—I have been a regular reader of your paper 
for a good many years, but I must protest against 
your most unwarranted attack upon the British 

roadcasting Company in your Editorial in this 
week’s number. 

Surely this tireless body is entitled to ite holiday 
too, and it would not have been unreasonable if 
it had curtailed its programme even more than 
merely to omit the hour in the afternoon of Bank 
Holiday. Particularly as the evening programme 
must have involved considerable preparation and 
forethought, as well ав requiring an unusually 
large number of performers. 

On the other hand, I venture to suggest that, in 
the industrial centres at any rate, less than 10 per 
cent. of regular “ listeners " were at home on that 
day, and ап even less proportion in the afternoon. 
All the B.B.C. stations (with the exception of 
Chelmsford, which does not transmit in the after- 
noon) are in the centre of large towns, which are 
largely vacated on Bank Holiday even by the 
humblest users of crystal sets; while the portable 
set cannot yet be regarded as а serious competitor 
of the gramophone. 

Among а large circle of friends and acquaintances 
here and in Leicester, I have received the impression 
that the majority felt they had something better 
to do than to listen to wireless on Bank Holiday; 
so that I consider that it is to the credit of the 
B.B.C. that they catered for the minority. 

I am a member of a profession whose briefest 
holidays are аП too frequently the subject of 
criticism, and I can thoroughly sympathise with 
the B.B.C. 

I аш forwarding а copy of this letter to the 
British Broadcasting Company. 

F. S. Poorr, M.R.C.S., L.R.C.P. 

Leicester, August 14th, 1924. 


Transmitting Licences. 


To the Editor of THE WIRELESS WORLD AND 
RADIO Review. 


Sir,—As an experimenter of three years’ 
standing, and as а holder of a first class 
P. M. G. licence, I heartily agree with Bir- 
mingham in his letter in your issue of 
July 30th. I am not writing this letter 


merely because I applied for a transmitting licence 
and was refused one. How many amateur trans- 
mitters of the present day experiment with their 
apparatus ? Nine out of ten build up a set, 
employing some well-known circuit or other, and 
leave it at that. Nor do they seem very keen on 
receiving reports, for in & complete transmission 
we generally hear the call-sign once; that is, 
when they begin, and at the end a curt “ over." 


This lack of enthusiasm seems to be confined to 
the telephony transmitters; the spark and C.W. 
experimenters are really worth listening to. I 
suggest that applicants for transmitting licences 
should sit for an examination, not merely in the 
Morse code but in theory, etc., and also be re- 
е to keep a log of experiments and results 
or inspection. І do not wonder at the fact that 
illegal transmissions take place, for it appears 
that the most deserving applications are turned 
down. I know several qualified operators whose 
applications, like mine, have recently been turned 
down. If a permit cannot be granted to a person 
who has satisfied the P.M.G. that he is competent 
to handle wireless transmitting apparatus, then 
I do not think an amateur who can receive and 
send Morse code at 12 words per minute should be 
granted permission to transmit.’ 
* NEWCASTLE.” 

` Newcastle-on-Tyne. 


Crystal Reception. 


To the Editor of THE WIRELESS WORLD AND 
RADIO Review. 

Sm, — The articles on the above subject have 
given me great pleasure for some weeks now. 

I cannot agree with Mr. Strachan’s ideas of the 
catwhisker—'' massive (p. 426), about 26 
S.W.G." (p. 463). I find & very fine spiral type, 
sold as a kitten whisker " to be best, and the 
next best, a thin strip cut from copper foil, but the 
latter is very easily damaged. A very light contact 
allows one to listen to a distant station, while а 
firmer contact brings in nearer stations which are 
not wanted, although only the distant station is 
tuned. 

Chelmsford (5 XX) is quite clear on a good 
crystal set, although 400 miles distant, while both 
Paris and Nauen time signals are obtained daily 
in Edinburgh. 

As regards tuning the aerial and detector circuits, 
I get different results from those of Mr. Colebrook 
(p. 477). I find that the detector circuit, to get 
best results, wants from 20 per cent. to 30 per cent. 
more turns than the aerial circuit. This holds true 
whether the wavelength is 300 or 3,000 metres. 

The inductances of the aerial and detector circuits, 
although both are on the same coil, appear to be 
similar to those required for aerial and detector 
when arranged as primary and secondary, and loose 
coupled. When using an old coil with two sliding 
contacts, I noticed that the noise caused by moving 
the detector slider was a maximum when detector 
inductance was about 20 per cent. less than aerial 
inductance. I therefore think this may be the 
position for maximum current, though the maximum 
signal position is as mentioned above. 


ALEXANDER STEU ART. 
Edinburgh. 


Official permission has been given for the Chelms- 
ford broadcasting station to remain in action 
pending the Government decision on high power 


broadcasting. 
* * * 


Senatore Marconi, at present conducting experi- 
ments on his yacht, refused to listen-in for 
communications from Mars, believing that the 
planet is uninhabitable. 

* * * 


The Belfast broadcasting station, which will 
commence transmitting in September 15th, will 
be connected by sea cable to the English stations. 

* * * 


„The less said about them (wireless pirates) 
the better, but I should think there are at least 


as many pirates as licensed listeners-in.“ An 
Official of the Liverpool Relay Station. 
* * * 


New relay broadcasting stations are to be 
opened at Nottingham on September, at Stoke-on- 
Trent in October, Dundee in November, and 


Swansea in December. 
* L * 


There are about eight Jisteners-in in Madeira. 
Two amateurs broadcast programmes privately. 
* * * 


MESSAGE FROM MARS ? 


How many.amateurs, asks Mr. E. J. Martin, of 
Cobham, Surrey, listening-in on the night of 
Saturday, August 23rd, at 8.45, heard the following 
message :— 

CQ = ICI MARS = CQ = ICI PLANETE 
MARS = ICI PLANETE MARS - CQ DE 
PLANETE MARS = ICI PLANETE MARS = 
QRK = CQ DE PLANETE MARS. 

Our correspondent adds that the signal strength 
was R 4, using a detector and L.F. valve. This 
speaks volumes for the power of the Martian 
transmitter ! 

The wavelength was approximately 140 metres. 


WORKING WITH FINLAND. 


Two-way communication with Finnish 1 NA, 
Turku, is reported by Mr. R. W. H. Bloxam, 
(5 LS), of Blackheath. 

А power input of 8 watts was employed, with 
& H.T. voltage of 300. "The Finnish station reported 
reception at а strength of R.4. 


б CLUB NEWS 


AN IMPORTANT PROSECUTION. 


The first prosecution in this country against 
& person transmitting without a licence took place 
at Berkhamsted, Herts., on Wednesday, August 
27th. 

Owing to complaints of interference in the 
district, the Post Office Authorities instituted a 
search, tracing the offence to Arthur Charles Hart, 


aged 20, an electrician's assistant. 


Before the Hemel Hempsted magistrates Hart 
pleaded guilty, but without intentoin to defraud, 
to installing and working wireless apparatus 
without a licence. He was fined £2 for the offence 
and £2 for interfering with broadcast programmes. 

In addressing the Magistrates, Mr. Gallaher, 
Solicitor for the G.P.O., said that the case would 
be noted not only by those who have rendered 
themselves liable to similar proceedings, but by 
the great mass of listeners-in throughout the 
country. 

In fining Hart, the Chairman of the Magistrates 
said the conditions of licences must be kept and 
public rights and conveniences must not be inter- 
fered with. He hoped it would be a caution to 
others. 


NO SETS IN CELLS. 


A severe blow has been struck at the suscepti- 
bilities of convicts in the Eastern State Peniten- 
tiary, Philadelphia, through the banning of wirelees 
sets in the cells. This step followed the discovery 
that messages were being received by the convicts 
from persons outeide, planning to introduce drugs 
into the prison. 


BROADCASTING IN JAPAN. 


According to reports, the Tokio area is shortly 
to be served by а broadcasting service under the 
control of the Mitsui, Takata, and other interests. 
Under the title of the Metropolitan Broadcasting 
Company, the new organisation will be licensed 
by the Department of Officials, and will have a 
capital of 2,000,000 yen. 

Subscribers to the service may either purchase 
or lease their receiving sets. The radius of the 
Company's efforts wil be 100 miles only, it being 
the plan of the authorities to license other conoerns 
for broadcasting in other areas through the country. 


BEAM STATION FOR AUSTRALIA. 


The projected construction of & beam station 
in Australia, to cost £120,000 and operating on a 
wavelength of 100 metres, was announced by Mr. 
Bruce in the House of Representatives at Melbourne 
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on August 22nd. The Prime Minister, who was 
speaking on the second reading of the Wireless 
Agreement Bill added that it was hoped that 
the transmission rates would be half those charge- 
able under the high power system. 


EIFFEL TOWER SHORT WAVE TRANS. 
MISSIONS. 


In addition to the programme of short wave 
tests now being conducted from the Eiffel Tower, 
the station now transmits routine messages on 
115 metres. These occur daily at 4 a.m., 2.20 p.m. 
and 11 p.m. (G.M.T.) and consist mainly of 
repetitions of the meteorological transmissions on 
high wavelengths from the ' Maury " and Le 
Verrier " observation poinís. 


NEW TELEVISION INVENTION. 


The invention of a device more sensitive 
than selenium to light, is claimed by 
Messrs. W. H. Stevenson and G. W. 
Walton, of the General Radio Company. 
Press reports state that the inventors 
claim that they have brought almost to 
perfection an instrument which will 
transmit photographs at the rate of 18 a 
second, maintaining persistence of vision as 
in modern kinematography. 

We understand that the device, which is 
by no means simple in design, is covered 
by patents. 


NEW SOUTH AFRICAN BROADCAST- 
ING STATION. 


A broadcasting station is to be established 
near Durban in the near future, states a 
Times correspondent. This station, the 
second of its kind to be erected in South 
Africa, will be the first in the world to 
be  municipally owned and operated. 
Under favourable conditions the trans- 
missions should be heard on four-valve sets 
throughout the Union, while good reception 
should be possible on crystal sets within a 
radius of twenty miles. 


TWO-WAY WORKING WITH SWEDEN. 


On August 12th, states Mr. J. A. Partridge 
(2 KF), he succeeded in picking up several 
Swedish amateurs, and was able to 
work with SMZP, whose location is 
Marstrand, near Gothenburg. 2 KF carried 
out several tests with the Swedish station, and was 
informed ‘by the operator that there are now five 
Swedish stations licensed for experimental work, 
these being SMZP, SMZS, SMZV, SMZY and 
SMZZ. The first-named and the last two are 
working on short waves. 

On the occasion referred to SMZP was using 
10 watts, his aerial current being 0-45 amps. 
Although slight fading was perceptible the note of 
the station was good and fairly steady. 

Mr. Partridge adds that his station has now ex- 
‘changed signals with the following countries : 
America, Canada, Italy, France, Belgium, Switzer- 
land, Holland, Denmark, Finland, Sweden and 
Germany. 


AN OBJECTION TO WIRELESS. 


A strange objection to wireless has been put 
forward by the skipper of a Fleetwood trawler, 
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who has emphatically refused to go to sea with 
wireless apparatus. 

His contention is that the equipment of wireless 
entails his reporting to the owners twice daily 
how his fishing is progressing. The owners then 
transmit instructions for him to proceed to other 
fishing grounds, and invariably he has discovered 
on carrying out these orders that the fish have 
migrated. 


PIRATES IN FRANCE. 


Amateur transmitting '' pirates " are now rampant 
in France, according to our Paris correspondent. 
Between 10 p.m. and 1 a.m. the ether is filled with 
all kinds of amateur signals on varying wavelengths, 
employing the most fantastic call signs. 

This chaotic state of affairs is attributable to 
the long delay necessitated in France before 
authorit y for amateur transmission can be obtained. 


Photopress. 
Children of the London Foundling School, who recently 
spent a holiday in Oxfordshire, derived much pleasure from 
listening-in. 


N.P.L. ANNUAL REPORT. 


As might be expected, radio has a place in the 
Annual Report of the National Physical Laboratory, 
just issued by Н.М. Stationery Office. 

The improvements effected in the methods of 
measurement of radio frequency and wavelength 
are of considerable interest and importance. The 
multi-vibrator wavemeter as now employed for 
frequency measurements enables an accuracy 
within a few parts in 100,000 to be obtained and 
provides a standard of high precision and wide 
application. 

Assistance has been given in the provision of 
a wavemeter for the use of the radio-telegraph 
branch of the Canadian Department of Marine 
and Fisheries, and at the request of the Australian 
Government the Laboratory has undertaken to 
advise in the construction of a multi-vibrator 
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wavemeter set similar to that installed in the 
Laboratory for the use of Amalgamated Wireless 
(Australasia), Limited. 


AMATEUR TRANSATLANTIC TELEPHONY 
ATTEMPT. 


M. Ateliers Lemouzy (F 8ÉK) of Paris, to whom 
we referred last week, is attempting to transmit 
by telephony to America on September 6th and 
7th with а power of 50 watts. 8 ÉK works on 
between 70 and 100 metres every Wednesday from 
8 p.m. to midnight, using both telephony and morse. 


ANNOUNCEMENTS IN TWO 
LANGUAGES. 


A plea for the use of two or more languages in 
making announcements from the B.B.C. stations 
is put forward by & South London correspondent. 
In support of the suggestion he states that during 
the last few days he has picked up some halí- 
dozen new Continental broadcasting stations, but 
to his great annoyance, has been unable to identify 
them owing to unfamiliarity with the languages 
. used. He presumes that continental listeners 
must be in the same predicament in regard to 
the British stations. 

Our correspondent is, perhaps, inclined to over- 
look the extra time and cost involved in such & 
proposal. Moreover, it should not be forgotten 
that broadcasting stations exist primarily for the 
delectation of the licence holders in the countries 
in which they are situated. 


BROADCAST 


NEW RADIO CONTROL SYSTEM. 


Considerable attention is being given in the 
Italian press to experiments conducted at Spezia 
in controlling a vessel by means of & wireless system 
invented by Signor Fiamma. The inventor is 
reported to have manceuvred а 12-ton motor boat 
at distances varying from 1 to 10 kilometres, the 
controlling apparatus being situated on board a 
destroyer. 

Signor Fiamma claims that his system is 
immune from the effects of atmospherics or Jamming. 


WIRELESS AND SALVAGE. 


No book of fiction could contain half the thrills 
to be found in The Wonders of Salvage," by David 
Masters, which has just made its appearance.* 

Probably to the wireless amateur the most 
&bsorbing storv in the book is that describing the 
rescue of the American submarine 55 by a transport 
ship, working in conjunction with an American 
wireless amateur. 

Owing to a desperate mishap, the submarine was 
unable to come to the surface, but hung perpendicu- 
larly, in the open Atlantie, with just the end of 
the stern showing above water. Fortunately, the 
vessel] was provided with а portable telephone 
which could be floated on a buoy. For twenty-four 
hours the submarine remained in its precarious 
position and no answering signal greeted the con- 
stant ringing of the telephone bell. 


„The Wonders of Salvage," by David Masters. 
London: John Lane, The Bodley Head, Ltd. 
Price, 88. 6d. net. 
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When the supply of air to the imprisoned sailors 
was well nigh exhausted, & man on board the 
American transport ship, General Goethals, sailing 
down to Panama, was astonished to hear a tele- 
phone bell in the open sea. 

Space does not permit of telling the story in 
the author’s graphic words. Suffice it to say that 
the submarine crew was communicated with, a 
small hole was punched with great difficulty in 
the stern of the submerged vessel, and air was 
pumped in. But the transport ship was quite 
unable to raise the S5. Wireless messages for 
help were sent out, but no ship was within call. 

The call was heard, however, by an American 
schoolboy named Moore, who promptly passed on 
the message on his own transmitter. The nearest 
naval depot picked it up and destroyers with 
special plant aboard were able to hurry to the 
rescue. The submarine crew was saved, after an 
imprisonment lasting forty hours. 


A NEW RADIO GAME. 

“ Hare and Hounds,” played with wireless, is the 
latest sport, instituted by a Swiss radio paper. 
A boat containing a small transmission set puts 
out after dark on one of the lakes. Twenty minutes 
afterwards the Hounds,” t.e., boats equipped 
with single valve receivers, set out in chase. the 
prize being awarded to the first discovering the 
transmitting boat. 


REPORTS WANTED. 


Captain A. E. Anson (2 OA), of Morton 
Cottage, Port Seton, E. Lothian, would welcome 
reporte on his transmissions, which take place on 
125 metres. Hours of transmission are :—Sundays, 
7 p.m. to 8 p.m. (B.S.T.); weekdays, 10 to 10.30 


p.m. 


TROUBLE WITH AMATEUR CALL SIGNS. 

Mr. Dudley F. Owen (2 AY and 2 BC), of Sale, 
near Manchester, would welcome information 
regarding transmissions from any station giving 
either of the above call signs. Both stations (the 
former is portable) have been inoperative for nine 
months, but reports have reached him recently 
recording tests from 2 BC on short wavelengths. 

Captain N. G. Baguley, of Newark, advises us that 
his call sign has been altered from 5 GL to 2 NB. 
The latter call sign was originally allotted to a 
station in Cheshire. now closed down, and Capt. 
Baguley believes that several QSL cards have been 
sent to that address in error. 


WIRELESS IN POLYTECHNIC COURSE. 

Radiotelegraphy is included in the Engineering 
Course of the Northampton Polytechnic Institute, 
St. John Street, London, E.C. the prospectus of 
which has been issued tor 1924-1925. 


" CLARITONE " PRODUCTS. 


We have been asked by the Ashley Wireless 
Telephone Co., to whom a reference was made 
in a recent note, to make it clear that the well. 
known "''Claritone products mentioned therein 
are manufactured by the Automatic Telephone 
Manufacturing Co., Ltd. 
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THE “ DUANODE " CONDENSER. 


It has come to the knowledge of the Fallon 
Condenser Míg. Co., Ltd., that certain dealers 
are offering for sale а twin condenser not manu- 
factured by the company, described ав the 
" Duanode." The word ^" Duanode" is the 
registered trade mark of the Fallon Co. Pur- 
chasers of Duanode " condensers are, therefore, 
recommended to ensure that the name Fallon 
appears thereon. 


Club Activities 


Y kind permission of the Air Ministry, members 
of the West London Wireless and Experi- 
mental Association will pay a visit on Saturday, 


September 6th, to the Croydon Aerodrome, there. 


to inspect the familiar Air Ministry station GED. 
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Wireless Club, Mr. Holton gave a lucid description 
of a method of measuring the capacity of an aerial, 
and also supplied a clear blackboard explanation 
of a method of determining the inductance of 
simple solenoid coils. 

Crystal sets of the super excellent type were 
discussed before the Tottenham Wireless Society 
by Mr. Tracy on August 20th. Many valuable 
hints were given, and Mr. Tracy, who succeeds at 
Potters Bar in receiving Birmingham and Paris 
(Radiola) on a crystal, greatly stimulated interest 
in crystal reception. 


TWO NEW SOCIETIES. 


A Radio Association is being formed at Rugeley, 
Staffs. All interested are invited to communicate 
with the Hon. Secretary (pro tem), Leslie B. Adams, 
31 Church Street, Rugeley. 


Wireless has been introduced into St. Bartholomew's Hospital, London. 
A scene in the Ophthalmic Ward. 


Abertillery, Monmouthshire, is also forming a 
wireless association and those interested can 
obtain particulars from the Hon. Secretary, H. 
Pacy, 674 Alexandra Road, Abertillery. 


The Association opens its session on the previous 
Thursday, September 4th, when Mr. W. T. Fair 
will lecture on Aerial and Earth Arrangements.“ 

At the last meeting of the North Middlesex 


VALVES FOR READERS. 


Somewhere in his apparatus almost every amateur experimenter has embodied an original 
device, an idea of his own, with the object of obtaining efficiency. Readers are invited to send in 
a description, and a sketch if necessary, of any such *' gadget " or idea. To the readers whose 
suggestions are accepted for publication (see page 655) a receiving valve of standard make will 
be forwarded. Suggestions should be forwarded to the Editor of the Wireless Mord and Radio 
R evietw in envelopes marked ““ Ideas." 
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CATALOGUES, ETC., RECEIVED. 


Peto & Radford (50 Grosvenor Gardens, Victoria, 
8.W.1.) Publication No. W. 100, dealing with 
“ Gravity Float " Batteries. 


B Ltd. (Aldine House, 13 Bedford Street, 
London, W.C.2.) An illustrated brochure des- 
oribing the Burndept Auto-Broadcast System. 
Also leaflet dealing with valve and crystal receivers. 


*" AU about the Ethophone V," a well illustrated 
description of the features of this popular instru- 
ment. Post free on request. 


Sterling Telephone Ф Electric Co., Ltd. (210-212 
Tottenham Court Road, London, W.1.) Abridged 
List of Sterling Radio Components. Publication 
No. 373 B. Illustrated leaflet describing the Ster- 
i Four-Valve Cabinet Receiver, Publication 
No. 394. Also leaflet dealing with Sterling Radio 
Telephones, Publication No. 374 B. 


The Carpax Co., Ltd., 312 Deansgate, Manchester: 
Leaflet, describing '' Griptite " connector clips. 


The D.P. Battery Co., Ltd., Bakewell, Derbyshire. 
Particulars of D.P. Batteries in operation at the 
British Empire Exhibition. 


Ever-Ready Co. (Great Britain), Ltd., Hercules 
Place, Holloway, N.7. Catalogue dealing with 
cells and batteries, 1924 and 1925. 


The World's Messengers. An attractive brochure 
issued by the Western Electric Company, Limited 
(Connaught House, Aldwych, London, W.C.2), 
dealing pictorially and textually with the progress 
of communication and the Company's present-day 
activities. 


"RADIO REACHING OUT FARTHER.” 


Continually we hear of the increasingly remark- 
able feats of radio transmission. There seemed to be 
@ preconceived notion that short waves could 
reach only to correspondingly short distances, 
but such ideas are being discredited rapidly nowa- 
days. It is becoming an every-day accomplishment 
for a few watts, radiated at a wavelength of a few 
hundred metres, to span thousands of miles of land 
and ocean. Of course, the transmission of these 
waves is no better to-day than it was a few years 
ago; the advance has come about in the better 
receiving sets which have been introduced in the 
short-wave receiving station. 

We must alwavs discount the statements of 
publicity and advertising managers because of 
their well-paid enthusiasm, but we are much 
startled to see in an English radio journal, Get 
America every night." If we discount this claim 
50 per cent. and think of the English boys getting 
America only every other night, we can realise 
what tremendous progress is taking place. It's 
only two years ago that this was accomplished for 
the first time by the best amateurs and apparatus 
Ainerica could afford ! 

It won't be many years before many of us 
oonsistently hear English programs, if they will 
run their stations sufficiently late at night for us. 
Incidentally there must be lots of sleep lost by the 
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enthusiastic British listeners, who wait until 
about three o'clock in the morning to hear our 
speeches and jazz. 

And not only in the British Isles are our stations 
being heard, and even used for modulation of local 
stations, but from far-off Cape Town, 8,000 miles 
from our eastern ooast, we get reports of the 
reception of WEAF and WGY.—From the March 
of Radio," by J. Н. Morecroft in Rapiro BROADCAST 
for September. 
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Address Required. 
It Mr. Geoffrey W. Salt, of Bath (2) will forward his full address 


we shall be glad to insert his list of '' Calls Heard.’ 
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Readers desiring to consult the ** Wireless World " Information Dept. 
should make use of the coupon to be found in the advertisement section. 


SWITCHING A THREE-COIL TUNER. 
HEN а receiver is tuned by means of à 
three-coil holder, the switching from the 

“tune to the “stand-by position presents one 
or two difficulties. With the secondary circuit in 
use, it is better to couple the reaction to this coil 
rather than to the aerial coil ; but if this is done 
there is some difficulty in coupling to the A.T.I. 
when the switch is in the stand - by position. The 
secondary coil must be removed, and even then 
it will not be possible to secure a very close coupling 
with the A.T.I. If instead of using a switch, 
terminals are provided so that the aerial and earth 
may be connected to the secondary circuit when 
uired, the coupling difficulties are at once 
solved. The terminal method is perhaps not quite 
80 convenient as a switch, but the removal of only 

two wires is not а very tedious matter. 
NP 


* 
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Fig. 1. 


Referring to Fig. 1, it will be seen that the 
receiver will be inductively coupled to the aerial 
when the aerial and earth wires are connected to 
terminals А and B respectively. А directly coupled 
circuit will be provided when the earth is connected 


to terminal E and the aerial to either of the 
terminals C or D. On short wavelengths it will be 
found an advantage to connect the aerial to 
terminal С in order that the small fixed condenser 
may be connected in series with the aerial circuit. 


THE METALLIC DEPOSTIT INSIDE VALVES. 
HERE is an idea prevalent among amateurs 
beginning the study of wireless that blackening 

or a silvery deposit on the walls of a valve may be 
taken as an indication that the valve has been 
in use for some time and is nearing the end of its 
useful life. This idea is, of course, quite erroneous 
and arises, no doubt, from the knowledge that 
ordinary metal and carbon filament electric lampe 
blacken in use. In receiving valves the deposit 
is produced during the process of exhaustion and 
is in no way related to the number of hours the valve 
has been in use in a receiver. 

The high degree of vacuum necessary to ensure 
the proper operation of the thermionic valve 
cannot be attained by the usual methods, such 
as the mercury vapour pump or absorption by 
charcoal. Traces of gas are retained or occluded 
by the glass walls of the valve and by the electrodes. 
These last traces of gas are removed by the process 
of bombardment and by the use of chemicals 
technically known as '' getters.” The bombardment 
which is brought about by brightly heating the 
filament and applying a high anode voltage is 
responsible for blackening of the glass bulb апа 
the silvery appearance is due, we understand, to 
the use of metallic magnesium as а getter.” 

These deposits are in no жау detrimental во 
long as they are confined to the sides of the bulb. 
It is only when the metal film extends to the 
surface between the leads passing through the 
glass pinch that trouble is likely to occur through 
leakage; but adequate precautions are taken 
during manufacture to prevent this taking place. 


THE PREVENTION OF SELF-OSCILLATION. 
ELF-OSCILLATION in a receiver generally 
manifests itself as a shrill whistle or howling 

in the telephones. Before measures can be taken 
to stop the howling, it is necessary to ascertain 
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whether the oscillation is in the Н.Е. or the L.F. 
valves. This point can be decided by observing 
whether the pitch of the oscillation is changed 
when the tuning condensers are adjusted. If no 
change takes place the trouble is probably located 
in the L.F. valves and may be cured by connecting 
a condenser of 2 to 4 uF between each + H.T. 
tepping and — Н.Т. If this measure does not 
immediately cure the trouble the primary windings 
of the transformers should be reversed one at а 
time, and resistances of the order of 0-5 to 1 megohms 
&hould be connected across the secondary windings. 

Self-oscillation of the H.F. portions of the 
circuit may be due to stray magnetic or electro- 
static coupling between the tuned H.F. circuits. 
In this case it will be necessary to change the relative 
position of the components and wiring and to 
introduce damping either by resistances in the 
tuned circuits or by the use of & potentiometer to 
give the valves a slight positive grid bias. 
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to our notice in the case of a tuner designed for 
long and short wavelengths. The short-wave coils 
were of the cylindrical type, and the long-wave 
coils of the plug-in type, and change-over switches 
were provided to disconnect entirely the coils not 
in use. When using the short-wave coils it was 
found that the set would not oscillate at certain 
well-defined wavelengths. Various remedies were 
tried without result, until it was found that the 
trouble disappeared when the long-wave · coils 
were removed írom their holders and placed at 
some distance from the set. Subsequent investi- 
gations revealed the fact that the wavelengths 
at which oscillation in the receiver ceased were 
harmonics of the natural wavelength of the long- 
wave coils. 

No doubt many readers in reviewing their 
experience will be able to point to similar instances, 
and it is as well to bear in mind the possibility of 
interference of this kind taking place. 


шеш чин 


ее 
MX OX OX NO 
а 


= — —ñ—ñ—ᷣ— i em НЕЗА om e c 


Fig. 2. 


BL ll.W: Ө ГЬ 4 «22..9—— .- 


— — OD 


NATURAL WAVELENGTH OF TUNING COILS. 


pe tuning inductances possess self-capacity 
which is distributed between the turns in the 
coil. This capacity gives the coil a natural frequency 
of oscillation, so that the coil will absorb energy 
when placed in an oscillatory field of suitable 
frequency, even though no condenser is connected 
across the ends. In the case of air-spaced coils 
wound on skeleton formers the self-capacity is 
very low ; on the other hand, tuning inductances 
of the plug.in type often possess considerable 

self-capacity and also a certain amount of résistance. 
The practical consequence of this is that if a 
tuning coil is left on or near a receiver there is а 
possibility of interference with reception even 
though the coil may be entirely disconnected. An 
instance of this phenomenon has been brought 


SWITCHING BY MEANS OF PLUGS AND JACKS. 


N the previous issue of this journal a method 

was described on page 639, showing how to 
switch L.F. amplifying valves without affecting 
the H.T. voltage applied to each valve. An alterna- 
tive method which achieves the same object is 
illustrated in Fig. 2. The use of special telephone 
jacks will enable the filament current to the valves 
to be controlled at the same time that valves are 
switched in or out of circuit. When the telephone 
plug is removed from the receiver all the filaments 
will be automatically switched off. 

The circuit is of a detector followed by two 
note magnifiers, and tuned by a loose-coupled 
circuit, with reaction to the closed circuit. A 
series-parallel switch is provided for the aerial 
tuning condenser. 
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absorption factor are very low, hi -frequency 
resistance is at a minimum, and self-ind inductance | 
as high as is consistent with. the size of coil used. 
Because it is self- supporting, stray capacities 
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Young Bill was out for blood ! 


Being of thoroughly British temperament he has no use for 


words and can find no voluble arguments. When his pals 
refused to believe his Brandes phones were best their wordy 
25 / = protests perplexed him. He couldn't explain why “ Matched 
Tone " made such a difference, so he just waded in and tried to 
MARRE give 'em a hiding all round. When Father heard about it he 
(B.B.O. Stamped). was secretly pleased but suggested Brandes could speak 
тетт Y n for themselves. So Bill held a home demonstration and now his 


friends are more inclined to believe after hearing such sweet- 
toned reception. See the smile that disturbs his face. 


Ask your dealer for Brandes. 
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THE HIGH POWER 'SITE— 
CAPTAIN ECKERSLEY RE- 
ASSURES US. 


HE site to be chosen for the 
permanent location of the r,600 
metre station, if this is sanctioned 
by the Post Office, is a matter 
which vitally concerns amateurs, particularly 
those who are located in the London area. 
It was on this account that we devoted an 
editorial paragraph to this subject in our 
issue of August 20th. At the time that 
comment was written rumours were current 
in wireless circles that a site had been selected 
in North London for the permanent erection 
of the station, and we had no reason to 
disbelieve the sources of our information. 
In the following issue of The Wireless World 
and Radio Review, that of August 27th, we 
were pleased to have the opportunity of 
publishing, under ''Correspondence," оп 
page 626, a letter from the Secretary of the 
British Broadcasting Company, denying the 
rumour that a site had already been chosen, 
and assuring us that when the time came for 


[4 


. the selection all the points raised in our 


comment would be taken into consideration. 

We have now received a further letter, 
this time a personal one from Captain 
Eckersley, on the subject, in which he repeats 
the assurance that there was no foundation 
for the fears expressed in our editorial. 
Captain Eckersley points out that the B.B.C. 
never intended to erect the station in North 
London, and he refers us to a letter by him 
published in The Times towards the end of 
July. In that letter he stated that the site 
would probably be зо to 40 miles from 
London. He explained that the present site 
at Chelmsford was an unsatisfactory one 
for the reason that so much of the energy 
of the station was wasted in transmission 


TOPICS. 


over sea. He said that it was imperative 
that the world's biggest Broadcasting Station 
should be fed from the capital of the Empire. 
The letter to The Times, also ex- 
plained that it would not be possible to 
feed the station with a London programme 
by overhead lines if full reliability was to be 
maintained. Underground cables necessatily 
introduced distortion, and the maximum 
length of existing buried cable that would 
not give distortion was from 30 to 40 miles. 

These two considerations, Captain Eckers- 
ley says, are sufficient to fix the location of 
the station at 30 to 40 miles from London in 
a North-West direction. 

In concluding his letter Captain Eckersley 
points out that if the distance of 30 to 40 
miles from London is maintained, then the 
objections which we have raised against any 
nearer location of the station do not apply, 
and, of course, we agree that under these 
circumstances the station would produce no 
greater interference with amateurs in London 
than in its present location at Chelmsford. 


IN RELATION TO 
WIRELESS. 


E offer no apology to our readers 

W for including in the Wireless World 

and Radio Review an article on the 
subject of sound in relation to wireless. 

In this issue there appears the first portion 
of a contribution, which will be complete in 
three issues, by Professor E. Mallett, M.Sc., 
M.I.E.E., in which the author deals with 
the theory of sound and sound waves from 
the point of view which concerns those who 
are interested in the problem of the repro- 
duction of sound by wireless. 

We have on several occasions pointed out 
that in our opinion interest in any subject 
must increase very greatly as the student 


SOUND 
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acquires a wider knowledge and under- 
standing of scientific matters which are 
associated with the subject in which he 
interests himself in particular. 

We realise that amongst readers of The 
Wireless World and Radio Review there are 
a good many who have not made a general 
study of scientific subjects, and who have 
now specialised in wireless. It is to these 
readers especially that this article should 
make an appeal, as it will present to them 
the problem of sound reproduction by 
wireless in a new light, and will do much to 
assist them in understanding the performance 
which is expected of efficient wireless trans- 
mitting and receiving apparatus. 


THE RE-OPENING OF WIRE- 
LESS CLUBS. 


T the time of writing there are 
А = that activity amongst 

local wireless clubs has already 
started in preparation for the autumn 
and the winter months. There is no 
doubt that during the summer, out- 
door recreations апа various holiday 
occupations result in a certain amount of 
neglect of wireless, but now that the autumn 
is approaching, interest will be revived and 
we believe that wireless clubs are likely to 
be even more popular this winter than in 
past years. 

We know, of course, that wireless clubs 
come and go, but failure of a club to maintain 
the interest of its members is nearly always 
due to internal circumstances rather than 
external influences. The greatest difficulty 
which club organisers have to contend with 
is in maintaining the enthusiasm of the 
members, but on the other hand many clubs 
have failed through over enthusiasm on the 
part of the organisers who have been so 
energetic as to do everything for the club 
themselves and leave the bulk of the member- 
ship as onlookers who have eventually 
tired of the monotony of a club run on what 
may be described as autocratic instead of 
democratic lines. Probably the failure of a 
number of clubs could be traced to too much 
formality in the conduct of the meetings. 

A wireless club can be probably as much 
as 50 per cent. a social club and may benefit 
considerably by reducing the number of 
formal meetings with set lectures and 
encouraging meetings where free discussion 
amongst the membership can take place. 


Another point which is sometimes over- 
looked by those responsible for the organisa- 
tion of wireless clubs is the importance of a 
club library containing books on wireless 
and allied subjects available for loan to 
members. 


Nothing wil do more to increase en- 
thusiasm amongst club members than their 
own efforts to add to their knowledge of 
wireless. It should be one of the aims of 
the officers of the club to encourage members 
to pay more attention to the study of 
theory, because by that means alone can 
an intelligent interest be taken in the opera- 
tion of wireless apparatus. 


WIRELESS IN POLITICS. 


OLITICAL activity in America just 
p» wil result in a much wider 

use of wireless broadcasting than has 
ever been made in preparation for any other 
political campaign. 

In America it is stated that wireless will 
be used by almost every politician as a means 
of giving expression to his opinions to the 
largest audiences which have ever listened 
to political speeches. 

Up to the present broadcasting in this 
country has not found great favour with 
politicians, and certainly there are a good 


many objections to the employment of this 


method of canvassing for votes. 

In the first place it is by no means an easy 
matter to judge of a man's capabilities as a 
statesman by his ability as an orator, and 
secondly, the extensive use of broadcasting 
in political campaigns might very well lead 
to the selection of representatives whose 
principal qualification was efficient speech 
making, and who might lack the more essential 
qualities which go to make competent units 
of government. 


It is not surprising, therefore, that in this 
country broadcasting studios have not vet 
become political platforms, and taking into 
consideration the conditions under which 
the Broadcasting Company operates, and 
the fact.that it 15 the only broadcasting 
concern in this country, it seems probable 
that older methods for conducting political 
campaigns will still be resorted to, and wire- 
less will not be called in to assist in this 
direction. 


THE EDITOR. 
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bea The top line is a record of soprano and baritone voices singing the starred portion of the music ; the bottom 
bl line shows the effect of six solo voices singing together.—From Te Bones of Musioal эо 
3 (Macmillan Co.) 


SOUND IN RELATION TO WIRELESS. 


The problems met with in the reproduction of sound by wireless cannot 
be appreciated without a knowledge of the nature of sound waves. The 
following article provides information on this subject. 


E Prof. E. MALLETT, M.Sc., M. I. E. E. 


I. SOUND A WAVE MOTION. piston moves downwards the balloon con- 

| ANY readers will have a grasp tracts to the line b b b, and the air outside 
and of the essential characteristics of 
e - a wave motion; probably few 
have not read since broadcasting 
started that when a stone is thrown into a 
E pond a wave or ripple travels outwards in a 
ps circle of ever increasing diameter, and ever 
2 decreasing size of wave. When the wave 
= reaches the edge of the pond it may be 
reflected and start travelling back again. 
If the pond is circular and the stone is 
dropped in the centre, the reflected wave will 
be circular, of ever diminishing diameter and 

increasing size, until at the centre a large . 
disturbance is again produced. This effect 
can be clearly seen in a teacup by simply 
allowing a drop to fall at the centre of the 
full teacup. If the drop falls to one side 
of the centre, a large disturbance due to the 
reflected wave occurs very shortly afterwards 

on the other side of the centre. 

But a water wave of this sort is rather a 
complicated affair, and another illustration 


may be more helpful in arriving at an i 
understanding of a sound wave. D 
Letussuppose that a small toy balloon which 8 


has been partially inflated, has been fitted 
with a tube, and that in the tube a piston 
can be moved up and down (Fig. 1). As the 
piston moves upwards very slowly the balloon 
will expand to the dotted line a a a and the moves inwards. During this very slow 
air outside will be pushed away; as the movement of the piston the air in the neigh- 


Fig. 1. Section of a toy balloon used in illustration 
of the production of sound waves. 
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bourhood of the balloon is accordingly 
moving outwards and inwards; each air 
particle moves backwards and forwards along 
a line drawn from the particle to the centre 
of the balloon. If the movement were 
infinitely slow and the balloon in an infinitely 
large air-filled space this would be the whole 
story; the actual air movement decreasing 


as the square of the distance from the centre 


of the balloon, since the total air movement 
across any concentric sphere would be the 
same and the surface of a sphere is propor- 
tional to the square of its radius. But air, 
in common with all other matter, has mass, 
which gives it inertia, and it has elasticity. 
So that when the motion of the piston is not 
infinitely slow, the inertia of the air a little 
away from the balloon delays the movement 
of this air and the air close to the balloon is 
accordingly unable to move freely, but is 
compressed, as the piston moves upwards, 
between the walls of the balloon and the 
stationary air further away, and is rarefied 
as the piston moves downwards, since the 
air further away does not immediately move 


Fig. 2. А mechanical analogy to illustrate wave 
| motion. 


in to fill the space created. This compressed 


or rarefied air then acts on the air outside 
it in the same way as the walls of the balloon 
acted on it; and so on. A wave of com- 
pressed air travels outwards from the balloon 
in all directions for each upward movement 
of the piston, and one of rarefied air for 
each downward movement. 

The actual mechanism of the motion is 
made clearer by a model such as is illustrated 
in Fig. 2. A number of heavy balls are 
suspended by long light threads an equal 
distance apart and between each is fixed 
a spiral spring. If the ball No. т is quickly 
pushed a little to the right, ball No. 2 will 
not at once move, owing to its inertia, but 
the spring between т and 2 will be com- 
pressed. Ball 2 will now start to move under 


the action of the compressed spring, and in 
moving wil compress the spring between 
2 and 3, and so оп. The movements of the 
balls take place one after another; the 
disturbance travels along the line of balls 
from right to left. Similar action takes 


place when ball No. І is moved to the left, 
but this time the springs are extended. 
This model might be taken to represent the 
motion of the air along any line drawn out- 
wards from the centre of the balloon. The 
mass of the balls corresponds to the mass of 
the air molecules, a compression of the 
springs to a compression of the air, or a 
crowding of the air molecules together, and 
an extension of the spring to a rarefaction 
of the air, or a separation of the air mole- 
cules apart. An explosion, or an electric 
spark, gives such a wave as the one pictured 
by a single movement to and fro of the 
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Fig. 3b. 
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piston in the balloon, or the end ball of the 
model. When the spark passes the air is very 
suddenly expanded, to be followed immedi- 
ately by a contraction to normal, and the 
wave thus formed is so intense that its 
shadow may be photographed. Fig.3a shows 
such a photograph, taken by H. L. Foley 
and W. H. Sonder (See Phys. Rev., 1912, 


P- 373). 

The dark and light lines are shadows 
of the compressed and rarefied air respec- 
tively. 

If the last spring of the model is fixed to 
a rigid body, a pressure or pull will be exerted 
on the body when the wave reaches this 
spring, and the wave will be reflected, and 
travel backwards from right to left. For if 
the spring has been compressed it will, a 
little later, push the last ball back, resulting 
in a compression of the last spring but one, 
a subsequent movement of the last ball but 
one, and so оп. In the same way when the 
air wave from the balloon reaches a rigid 
body, it causes a push or a pull on the body 


DISPLACEMENT 


Fig. 4. Displacements of a sounding body producing 
a pure tone. 


in being reflected. Fig. 3b shows such a 
reflected wave. If the air wave strikes the 
drum of the ear this push or pull produces a 
movement of the drum which may cause the 
sensation of sound. 

It is as well to note that the word “sound ” 
is used in three quite distinct ways. It 
means generally the sensation of sound 
produced in the brain, but it is used by the 
physicist in connection with the air wave 
or air vibration that causes the movement 
of the ear drum, and also in connection with 
the movement or vibration of the body, 
in the present case the balloon, which sets 
up the air wave. The wave is called a sound 
wave, and the body a sounding body. 

If now the piston of the balloon or the first 
ball of the model is moved continuously 
instead of just once to and fro, it is evident 
that the air movements along the radial lines 
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or the ball movements to the right will follow 
the initial movements, but at a later time. 
If the initial piston movement is quite 
irregular or haphazard, the sound sensation 
produced will be one of noise; but if the 
movement is regular, that is, if it repeats 
itself time after time, the sensation may be 
of music or of speech, which depends entirely 
on the nature of the movement. 

The simplest possible continuous move- 
ment in sound is that which follows the 
same law as the motion of the bob of a 
pendulum, and known because of this fact 
as simple harmonic motion. This very 
important discovery was made by Ohm (of 
Ohm's Law fame in electricity), in 1843. 
The sensation produced by such a motion is 
known as a simple tone or a pure tone," 
or merely a “ tone." Since the law of the 
motion is fixed, the only difference (apart 
from loudness) between pure tones, is the 
one of rapidity of the motion. The time 
that it takes for the piston to move to its 
extreme position upwards, then to its extreme 


Fig. 5. А more complicated curve of displacements. 


position downwards, and finallv up again to 
its initial position is known as the “ period," 
the whole of the movement taking place 
during the period is known as the vibration, 
and the number of vibrations taking place in 
a second is known as the frequency. The 
penod is evidently the reciprocal of the 
frequency. The pitch of a tone 1s deter- 
mined by its frequency, the greater the 
frequency the higher the pitch. Sound 
sensations are only produced by vibrations 
of frequency from roughly 24 to 24,000, 
although these limits vary greatly in indi- 
viduals. 

Thus the displacements of a sounding body 
producing a pure tone can be represented by 
a diagram such as Fig. 4, where the move- 
ment of the body from its mean position 1s 
plotted vertically against the time horizon- 
tally. 


674 


This is the well-known sine curve, since it 
is represented by the formula x = a sin 2zft, 
where x is the displacement at any time /, 
@ is the amplitude of the vibration and is 
the distance from the mean position to the 
extreme position, and f is the frequency 


T where T is the period. А tuning 


fork struck on a soft body will vibrate in a 
manner represented by this curve; that is, 
it will produce а pure tone. But if it is 
struck on a hard substance, at first at any 
rate, the first overtone will be present, and 
the curve of displacements will be as shown 
in Fig. 5. The more complicated wave form 
of the displacement curve is associated with 
a different quality of note, although the 
pitch appears to be the same. In this case 
the quality appears hard or metallic. The 


DISPLACEMENT 


Fig. 6. Showing relationship between displacement 
and distance from the source of the sound wave. 


overtone has a frequency about 6} times that 
of the fundamental. Figs. 4 and 5 represent 
not only the vibrations of the prongs of the 
fork; they represent also the movement of 
the air in contact with the fork, and hence 
also, from what has been said above about 
travelling disturbances, the movement of any 
particle of air influenced by the disturbance, 
provided the displacement scale is suitably 
modified to take account of the reduction in 
amplitude, and the time taken for the wave 
to reach the particle is taken account of in 
placing actual times on the time base. 
Further, if instead of considering what is 
happening to one particle as time goes on, a 
bird's eye view is as it were, taken of all the 
particles in a straight line drawn outwards 
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from the source of sound, the view being taken 
at one instant of time only, a curve similar 
to Fig. 6 will be obtained if the position 
of each particle with respect to its mean 
position is plotted against the distànce from 
the source. Each curve is repeated time 
after time, but with decreasing amplitude. 
In this curve the distance between similar 
points in the curve, say from a to al, is 
known as the wavelength A. At a little later 
time the position of the particles will be 
represented by the dotted lines. The dis- 
turbance has moved to the right. After a 
time equal to the period the dotted line will 
coincide again with the firm line, as it will 
have moved forward one wavelength À. 
And since velocity is distance divided bv 
time, the wave velocity is = wavelength + 
period 


À 
or v= р = АЈ, since T = =] 


The velocity of sound from many experiments 
and from theory is 330:6 metres per second 


at O C., or 1,132 feet per second, or about 


770 miles per hour. If thunder is heard, 

say, I2 seconds after a ieu i lightning is 
779 

seen, the lightning is С. 55 

that is, about 23 miles. The velocity 

increases when the temperature rises. 

The reduction of amplitude of displace- 
ment with distance is more rapid near the 
source than further away. If the source is 
a very small one, the point source of 
mathematical physics, then close up the 
amplitude varies inversely as the square of 
the distance, but when the distance is great 
the amplitude varies inversely as the dis- 
tance. The amplitude of the pressures 
produced in the sound wave always varies 
inversely as the distance. 

The reduction of amplitude with distance 
from the source in the case of a wave motion 
is therefore enormously less at considerable 
distances than the reduction of amplitude 
in the case of a slow steady motion, since 
in the first case the amplitude varies in- 
versely as the distance and in the second 
case inversely as the square of the distance. 
It is on this account that wave motions 
travel over such large distances before 
they become inappreciable. 


(To be continued.) 
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А front view of the receiver. 


A RECEIVER 
FOR FRAME AERIAL RECEPTION. 


The inconvenience of erecting an elevated aerial makes frame aerial sets 


popular. 


Good results can be obtained coupled with such advantages as 
freedom from jamming, portability, simple tuning, and easy construction. 
Low cost without loss of efficiency is a feature of the design of the set here 


described, whilst the limitations in the skill of inexperienced instrument 
makers have not been overlooked. 


By F. Н. Haynes. 


HE inconvenience of erecting an 

elevated aerial often stands in the 

way when deciding on the instal- 

lation of a receiving set. It is not 

this consideration alone that brings about 

the use of frame aerial sets, which, possessing 

as they do, the important merit of porta- 
bility, can be readily erected as required. 

Technically, also, there are manv points 

favouring the use of the frame aerial receiver. 


In the first place the marked directional 
properties of the frame supply one of the 
best methods of eliminating jamming. 
Residents in coastal areas are, of course, 
the chief sufferers owing to interference from 
ship sets, and the use of a frame is often 
the solution of the difficulty. 

Again, where the frame forms part of one 
of the tuned circuits of the receiver it becomes 
possible to actuallv calibrate the set so that 
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any particular station can be tuned in by 
reference to a simple table showing the 
relationship between wavelength and the 
settings of the tuning adjustments. To 
explain this point further by comparison. 
with a receiver working on an elevated 
aerial it must be borne in mind that an aerial 


will be set up because of the very low 
damping. Damping in a circuit is analogous 
to a loss of the energy set up in that circuit. 
This can be caused in a variety of ways, and 
is principally brought about in receiving 
aerials by radiation. An elevated aerial is a 
good radiator, while very little radiation 


An illustration of the receiver showing the mounting of the components. 


of predetermined length cannot be taken as 
being of a certain inductance and capacity, 
while the operation of the reaction coupling, 
either on to the aerial or anode tuned 
circuits, considerably changes the wave- 
length to which those circuits will respond. 
In the frame aerial set reaction coupling is 
quite unnecessary, particularly as oscillation 


takes place from a frame, and thus the 
damping will be small. Sharp tuning will 
follow as a result, and there will be no 
necessity to introduce reaction to stimulate 
the circuit into self-oscillation, which would 
be necessary were damping by radiation 
taking place. Thus, by calibrated circuits, 
we achieve easy operation, and, bv the 
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avoidance of reaction coupling, simplified 
construction. 

Bearing in mind that a frame aerial 
receiver can possess simple tuning, it should 
become the aim when designing such a set 
to maintain its simplicity in this respect, 


H 


Cirouit of frame aerial receiver, with tuned anode 
iier. 
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adjustments have been brought down to 
two, and these, as has already been stated, 
can be fairly accurately indicated. By 
having only two dials appearing on the front 
of the instrument with no other apparatus 
visible, the attention of the unskilled operator 


N v. 


cT. 


frequency amplifier, valve detector, and note 
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particularly as frame sets are usually 
employed for the results they will give 
rather than as experimental apparatus. 

In a set combining simple operation, 


cheapness and compactness, the tuning 


is not distracted, and he can concentrate on 
the precise settings for the dials. The 
circuit to which the instrument is wired is 
prm a E I, and consists of a tuned 

e circuit and a simple tuned anode high 


Fig. 2. Details for constructing the wooden pieces. 
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frequency amplifier, followed Ьу valve 
detector and low frequency amplifier. This 
circuit necessitates the use of the following 
apparatus for the construction of the 
receiver :— 


1 variable condenser, 0-00025 mdfs.; 1 variable 
condenser with vernier, 0-00025 míds. (Ormond 
Engineering Co.); 12 valve legs with washers 
and back nuts; 1 intervalve transformer (almost 
any make can be accommodated); 1 telephone 
jack fitted with a pair of break contacts (Edison 
Bell type ); 6 “Clix” sockets (2 white, 2 green, 
1 mauve, 1 yellow); 1 grid leak, 2 megohms 
(Dubilier) ; 1 piece of 5/16 in. ebonite, from which 
two pieces can be cut measuring when finished 
11 in. by 8 in. and lin. by 8 in.; 1 piece of 
3/16 in. ebonite (6 ins. by 14 in.) for constructing 
the two fixed condensers ; 2 dozen small brass 
tags for making connection to ''Clix sockets, 
valve stems and intervalve transformer; 4 bent 
brass brackets with sides about l}in. by $in., 
with suitable brass screws, about No. 3 by $in., 
countersunk heads (these brackets are optional 
but recommended); 4 ozs. No. 18 tinned copper 
wire; 20zs. No. 28 D.C. C.; 1 condenser 
(1 or 2 mfds.) for bridging H.T. battery ; 4 dozen 
screws, No. 4 by iin. brass with countersunk 
heads; pieces of mica 2/1000 in. in thickness 
(this is the size usually supplied by wireless 
dealers), from which 15 pieces ljin. by }in. 
can be cut; some thin copper foil, from which 
12 pieces can be cut 1} in. by i in.; about 6 ins. 
of ** Sistoflex " for covering the leads from the coil ; 
sufficient planed mahogany (jin. thick) for 
constructing the framework—2 sq. feet. will be 
ample. (“ Hobbies supply suitable planed 
wood in small quantities). 


(The concluding instalment, to appear in the 
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As has already been stated, this frame 
aerial receiver can be operated by the novice 
and the design is suitable for construction bv 
the beginner. The outstanding difficulty 
in making the simplest of sets is not the 
squaring up or the drilling of the panels. 
It is the woodwork and the wiring up 
that usually floors the unskilled. Tosimplity 
construction, wood takes the place of the 
usual display of ebonite without loss of 
efficiency, while tapped holes are avoided. 

The tools necessary are a hand brace and 
several twist drills, which is an indispensable 
tool in all wireless instrument work, a medium 
file, steel square, screwdriver, small pliers, 
and soldering iron. 

Putting the woodwork in hand first, the 
pieces for the front, sides, transformer 
platform and coil bracket, can be made up 
from the details given in Fig. 2. The firm 
lines on pieces A and C show the exact 
finished size, and it is advisable to leave 
about 1/16in. over on the ends as shown 
by the dotted lines so that they can 
be trued up by filing after fitting up. 
Use the steel square liberally when setting 
out lines, fili to size, and assembling. 
The front and sides should be glued (or 
“ Seccotined ") and screwed together, and 
when set, squared up with the transformer 
platform screwed (and not glued) in position. 


next issue, will give complete details for the 


construction of the receiver.) 


SURFACE TENSION AND CRYSTAL 
STRUCTURE. | 


The following note from T'he Chemical Age is of interest in connection with the 
articles recently published in this Journal on the subject of crystal detectors. 


N the joint discussion with the Mathe- 

matics and Physics Section at the British 

Association Meeting recently, Professor 

C. H. Desch presented a paper on ‘ The 
Crystal Surface." He pointed out that the 
atoms of a crystal being arranged in a space 
lattice, all atoms in the interior of a crystal 
must be symmetrically disposed. At the sur- 
face of a crystal this symmetry disappeared, 
so that the properties there would be different 
from those of the mass, and a part of this 
difference manifested itself as surface ten- 
sion. With the increase of temperature the 
cohesion and surface tension in general 
diminished, but not necessarily at the same 


rate. At high temperatures the surface 
tension might be sufficient to cause rounding 
of the sharp angles of a crystal. This had 
been shown by experiments with gold. 
Beads of gold, slowly cooled from the liquid 
state, had a skin which had properties like 
those of a film of gelatin, the normal structure 
being exposed when the film was removed 
by etching. 

The sharp octahedral etch- figures 
on large crystals of gold, or the angles 
of minute crystals prepared by pre- 
cipitation, became rounded at temperatures 
several hundred degrees below melting- 
point.—The Chemical Age. 
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READERS' PRACTICAL IDEAS. 


This section is devoted to the publication of ideas submitted by readers 
and includes many devices which the experimenter will welcome. 


Illuminating the Instrument Dial. 


OR those who operate their receivers for 

many hours each evening, adjusting the 
condenser dials and critically controlling 
the tuning arrangement, the following sug- 
gestions may be found useful. 
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A mirror may be provided to reflect the light from the 
valve on to the tuning dial. 


The light emitted from the bright emitter 
valves becomes very tiring to the eyes, 
whilst it makes concentration on the accurate 
setting of the tuning adjustment somewhat 
difficult owing to the blackness of the panel 
and contrast to the brightness of the light 
emitted from the filaments. The direct 

lare from the valves must be avoided, 
whilst the light emitted may be quite usefully 
employed for illuminating the front of the 
receiving instrument. With the valve sup- 
ported by a platform behind the instrument 
panel, the arrangement consists of leaving a 


gap near the top of the set so that the light 
can fall on a piece of mirror which reflects 
it right on to the edges of the tuning dials. 
When concentrating on the weakest of 
signals, many operators feel that their ears 
are more sensitive in a darkened room, 
whilst this method of illuminating the front 
of the panel leads to a condition of complete 
concentration. 
E. А. A. 


A Method of Leading-in. 


T is often found much more convenient to 

fix the lead-in tube in the sliding window 
frame than through the sash. The difficulty 
is immediately met with when the window is 
opened as the tension on the lead-in exerts 
a pull on the aerial and may drag it into 
contact with the wall or some other earthed 
point. This difficulty may be overcome by 
tying down the lead from the aerial by 
means of an insulator to the sill or lower 


17 
h EBCIQTE TUBE 


LEAD TO SET 


HE: 


By fixing your lead-in in this way opening and 
closing. the window is not interfered with. 


part of the window frame and arranging 
the insulator so that it is about midway 
between the top and middle of the window. 
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The lead-in wire from the insulator can now 
be raised or lowered without exerting any 
pull on the down lead from the aerial. Ifa 
small piece of glass tube is threaded on the 
lead-in wire, rain which runs down the lead 
will be caused to run off. 

Ly F, 


New Style of Plug-in H.F. Transformer. 


FEW years ago plug-in Н.Е. trans- 
formers with  four-pin connectors, 
having spacing the same as a valve 
socket, were very popular. Аз the 
amateur began to understand the pro- 
perties of H.F. amplification more correctly 
it became apparent that this form of 
construction was not all that could be desired. 
The high capacity between the windings 
was undesirable, whilst the coupling as a rule 
was far too tight, and, under these conditions 
a potential step-up which was often aimed 


A new mounting for H.F. transformers. 


at became quite unobtainable. Н.Е. trans- 
formers now more usually take the form of 
coupled plug-in coils and a useful device 
permitting of the interchanging of the two 
styles of transformer with the usual four-pin 
mounting is shown here. The usual pattern 
of two-coil holder can be quite easily fitted 
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with four valve pins, so as to plug into the 
usual form of valve holder so often 
adopted in H.F. transformer work. 

Э. AL UE ©, 


Tuning Coil Construction. 


HE adoption of air spaced tuning coils 

for short wavelengths has been empha- 
sised in the pages of this journal and several 
very useful forms of construction have been 
given. 


A former for short wave tuning coils. 


One of the easiest methods of setting up 
an air spaced coil is to construct a wooden 
framework with four, six or more sides 
and running the wire from edge to edge. 
The wooden end pieces supporting the 
runners from which the wire is wound may 
also be used to support the winding away 
from the face of the instrument. Опе form 
of construction is shown in the diagram, 
whilst it is quite an easy matter to add 
additional runners to more completely 
support the winding. 

G. C. D. 


VALVES FOR IDEAS. 


Readers are asked to submit 
inclusion in this section. А receiving valve 


ideas for 


wil be despatched to every reader whose 


idea is accepted for publication. Letters 
should be marked Ideas and addressed 
to the Editor, Wireless World and Radio 
Review, 12 Henrietta Street, Strand, W.C.2. 
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AIR MAIL 
WIRELESS 
EQUIPMENT. 


In this article we give particulars of 

the wireless equipment of aeroplanes 

of the U.S. Post Office Department, 

as described in the General Electric 
Review. 


HE accompanying illustrations 
show views of wireless equip- 
ment* specially designed for the 
air-mail service. 

The transmitter is secured with leather 
holding straps and spiral springs to provide 
the necessary cushioning effect. Only one 
adjustment—a  variometer that may be 
locked in any position—is provided on the 
panel. 

The connections of the transmitter are 
given in Fig. 1. It will be seen that the 
transmitter contains six valves. Of these, 
one is the master oscillator, and excites the 
grid circuit of the power amplifier, which 


М 


T" 


Side view of the wireless iransmitier. 
* General Electric Co. of America, 
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The wireless equipment installed in an aeroplane. 


contains two valves connected in parallel. 
The choke control method of modulation is 
employed, and the speech frequency currents 
are amplified by a one-valve speech amplifier, 
and passed to the modulator, which contains 
two valves in parallel. All the valves, with 
the exception of the speech amplifier, 
operate at a normal plate potential of 1,000 
volts, and will conservatively deliver 75 watts 
output, as a power amplifier or oscillator. 
The filament consumption is 3:25 amperes 
at IO volts. A “ 74” watt valve is used as 
the speech amplifier. This valve operates 
at 400 volts plate potential, and requires a 


‘filament supply of 1:2 amperes at 7:5 volts. 


A wavelength range of approximately 
190 to 290 metres is covered by the trans- 
mitter. This range is controlled by means 
of the calibrated master oscillator variometer 
A. It wil be seen that the tuned circuit 
of the master oscillator is made up of the 
variometer and condensers Ci, Ca and C, in 
serles. The direct current input to the 
plate of the master oscillator is fed through 
the high frequency choke coil CH. Con- 
denser C, is the usual plate circuit blocking 
condenser. The alternating current plate 
voltage of the master oscillator is determined 
by the drop across the condensers C, and 
Cg, and the alternating current grid voltage 
is built up across condenser C,. Grid excita- 
tion for the two power amplifiers is obtained 
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Fig. 1. 


valves connected in parallel. 
parallel, and a speech amplifier. 


from condenser C}, with a current limiting 
resistance R, in series with the circuit. 

Coupling between the power amplifier 
plate circuit апа the aerial is obtained by 
means of a high frequency transformer 
PS. This is a simple transformer made 
up of a single layer plate coil and a single 
layer aerial coil, with the 
correct ratio of turns to 
efficiently match the plate 
impedance of the valves to 
the aerial resistance. The 
coils are arranged to provide 
close coupling between the 
circuits, and the constants 
are such that the amplifier 
valves are protected against 
overloading. 

This may be explained as 
follows: suppose the master 
oscillator variometer is set at 
any position, and that the 
aerial circuit is not in 
resonance to the particular 
frequency of the master 
Oscillator. The power am— 
plifier grids are being excited 
by the high frequency cur- 
rents from the master oscil- 
lator, and in the usual 
circuits a large high frequency 
plate current would flow 
with correspondingly large 
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Connections of the wireless telephone transmitter. 
seen that a master oscillator is employed to ercite the grids of two power 
The modulator comprises two valves in 
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plate losses. In this trans- 
mitter the plate winding 
offers a high reactance to 
the flow of plate current ; 
as long as the frequency of 
the master oscillator and 
the aerial circuit are not 
the same, plate losses are 
held at a safe value. Upon 
tuning the aerial circuit by 
means of the aeridl vario- 
meter to the frequency of 
the master oscillator, the 
high reactance of the plate 
winding is in effect reduced 
when resonance is secured 
and the power amplifier 
valves take up their normal 
load. Ап aerial transformer 
of this type can be built to 
cover frequency ranges of 
about three to one with good 
efficiency, and noadjustments 
are necessary Over the entire range. Greater 
frequency ranges are rather difficult to obtain 
with a single transformer, due to the dis- 
tributed capacity of the plate winding at 
the higher frequencies and insufficient. in- 
ductive reactance at the lower frequencies. 
Either of these conditions лау destroy the 


It will be 
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Fig. 2. Connections of the receiver. 
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safety feature of the transformer under 
detuned conditions. 

The plate circuit of the speech amplifier is 
connected in series with the resistance R,, 
which serves the double purpose of reducing 
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and modulator passes through an iron 
core choke coil CH,, which operates as the 
modulation choke. 

А super-heterodyne receiver is employed, 
and the connections appear in Fig. 2. It 


Front view of the receiver. 


the plate voltage on the valve to a safe 
value, and acting as a coupling resistance. 
Speech voltages set up across the coupling 
resistance are transferred to the grid circuit 
of the two modulator valves through con- 
denser C,. А fixed negative bias is main- 
tained on the modulator and speech amplifier 
grids by utilising part of the voltage drop 
in the power amplifier grid leak. 

The plate current for the power amplifier 


Back view of the receiver. 


will be seen that there are seven valves, one 
being used in the high frequency oscillator, 
one in the high frequency detector, three as 
intermediate frequency amplifiers, one in 
the low-frequency detector, and one as a low 
frequency amplifier. 

The incoming signal is tuned by means of a 
condenser, C,, connected in series with the 
aerial coil L,, and the voltage is supplied 
through the first detector valve, Vi. At the 
same time locally generated high frequency 
oscillations are impressed on the grid by 
means of the coupling coil L, that is con- 
nected in series with the tuned circuit of the 
oscillator. Connected in the plate circuit of 
the first detector is a circuit С, T,, tuned to a 
frequency of 50,000 cycles. This circuit 
is coupled to a similarly tuned circuit in 
the grid of the first intermediate amplifier. 
When the local oscillator is tuned so that 
its frequency is 50,000 cycles above or below 
the incoming signal, maximum current at 
50,000 cycles will flow in the plate circuit 
of the detector. 

Three stages of intermediate-frequency am- 
plification adjusted for best operation at 50,000 
cycles are used. Signals are finally rectified 
by a valve V, and grid condenser and leak 
C,,R,, and are applied through the trans- 
former T, to the note magniſier LF. 

c 
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COMPONENTS OF INTEREST. 


A REVIEW OF NEW PRODUCTS OF THE MANUFACTURERS. 


A Variable Condenser. 

The accompanying illustration shows an 
interesting variable condenser,* which will 
probably be found extremely useful by 
many experimenters. 

There are two special features, the 
aluminium shield which lies between the 
top plate of the condenser and the dial, and 
the slow motion device. 

The knob is secured to a spindle which car- 
ries a small toothed wheel A. The moving 
plates are carried by a separate spindle, 
to which is fixed a toothed disc B. The disc 
engages with the toothed wheel, hence the 
condenser plates are turned at a slower rate 
than the knob. The gears аге arranged to pro- 
vide a half reduction, one complete revolution 
of the dial moving the condenser plates 
180 degs. Thus, it is possible to make a 
very fine adjustment, and a vernier condenser 
is not required. To fix the condenser to 
a panel, one hole is drilled, and the fixing 


The Messrs. J. H. 


* Fullstop ” 
Taylor, Central Brass Works, Wigan. 


condenser, 


nut screwed up.  Ebonite discs (suitably 
engraved) to fit into the recess of the 
knob are provided with each condenser. 


A New Filament Resistance. 

Now that there are so many new types of 
valves, taking different filament currents and 
voltages, on the market, it is important 
that the experimenter should choose carefully 
the filament resistance to be used to regulate 
the filament heating current. Ordinary wire- 
wound resistances are obtainable p^ a 
wide range of values, but those resistances 
which have a high value are designed for 
valves taking a small current, and cannot 
usually be employed with valves which take 
a larger current. 
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The ** Oojah " rheostat. A is the knob, B the fixing nut, 
C the discs of copper foil, and D the resistance 
elements (graphite). 


The “ Oojah graphite pile rheostat, ac- 
cording to the makers, may be varied in 
resistance between 0:15 and 35 ohms, which 
would appear to make it suitable for bright 
and dull emitter valves. The construction 
of these resistances may be gathered from 
thefaccompanying sketch. We are not sure 
that the resistance is carefully designed. 
It would appear that a small turn of 
the knob wil make a big change in the 
resistance when the resistance is set at a 
high value, or would make a small change in 
the resistance when set at a low value. 
However, the rheostat functioned quite well 
when tried with a 60 miliampere valve, 
and with an R valve. 
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FREQUENCY FILTERS 
ACOUSTIC FILTERS AND THEIR APPLICATIONS 


In the last issue the author dealt with the subject of electrical filters, 


illustrating their function by a comparison to mechanical filters. 


In the 


following contribution acoustic filters are dealt with and their application to 
sound reproducing instruments. 


Bv E. К. SANDEMAN, B.Sc. 


HE acoustic filter is probably 

the most difficult of all for the 

mind to appreciate and also is one 

which departs most from the ideal. 

In Fig. 1 is shown an arrangement con- 

stituting an acoustic filter, and also an 
approximate equivalent electrical network. 

As 1s seen, the acoustic filter consists of a 

number of air chambers connected together 

by air passages; the material of the walls may 

be anything as long as it is rigid. The shape 

in cross section may be anything we like, but 


Acoustic filter. 


Fig. 1. 


circular is the most ideal for uniformity of 
results. 

In this case the allocating of the shunt and 
serles elements in the equivalent network 
is perhaps not quite so simple, although 
easy to appreciate when the general idea 
has been grasped. It is evident that the 
large chambers are in the nature of shunt 
elements since the lower their impedance the 
greater displacement will take place into 
their volume and the less along the connecting 
passage. It is equally evident that the 
connecting passages are in the nature of 
series elements. Assuming that there is no 
friction between the air and the containing 
walls, and neglecting the effect of eddies, it 


is evident that, to a first degree of approxima- 
tion, all we are concerned with in the passage 
of waves through air is the mass or density 
of the air and its elasticity or reciprocal 
capacitance. It is evident that the mass of 
the air being uniformly distributed behaves 
like the uniformly distributed inductance in 
a transmission line, while the capacitance 
or reciprocal elasticity behaves like the 
uniformly distributed capacity in a transe 
mission line. That the mass is a series 
element and the capacitance a shunt element, 


Approximate electrical equivalent. 


is evident from a consideration of the result- 
ant reaction or a diaphragm moving in air 
if we increase or decrease either. If we 
increase the density we should oppose the 
oscillatory movement of a diaphragm (nor- 
mal to its plane), while if we were to increase 
the capacitance (i.e, reduce the elastic 
strength), we should decrease the impedance 
to movement of the diaphragm. It should 
be remembered that an increase in impedance 
is equivalent to a decrease in the rate of 
energy transmission for a given applied force. 

lt is not possible to portray distributed 
capacity and inductance, but we have 
indicated this by a number of small induc- 
tances and small capacities. These should 
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be considered as tending to zero in size 
and to infinity in number. 

Similarly for the shunt elements we have 
the same thing but viewed from one end. 
Why, then, have we portrayed the shunt 
elements as consisting of one condenser 
shunted Ьу one inductance? The reason 
for this 15 that, although it is quite true that 
the arrangement has an impedance which 
behaves like the impedance of one end of a 
transmission line, yet this transmission line 
is very short, and further, is open-circuited”’ 
at the far end if the walls may be con- 
sidered to be of infinite elastic strength 
compared to air. It is quite easy to see why 
a wall of infinite elasticity and so infinite 
impedance is the equivalent of an open 
circuit in the electrical case, since an open 
circuit is in effect itself an infinite impedance. 
Reflection effects fron the “end” wall 
modifv the impedance so that it is fairly 
nearly represented as we have shown it. 

In practice, of course, owing to frictional 
effects on the walls of the tube, and owing 
to eddy currents in the passage and chambers, 
quite appreciable resistance or frictional 
components are experienced which to a large 
degree modify the selective nature of these 
filters. 


PRACTICAL APPLICATIONS OF THE ABOVE 
FILTERS. 


Electrical filters are used for the suppression 
of noises from generators and batteries, for 
the selection of frequencies in wireless and 
“carrier " telephony and telegraphy (it. e., 
wired wireless), for the improvement of 
frequency response characteristics, for the 
elimination of the higher frequencies in 
repeater operation, and for a multitude of 
other things too numerous to tabulate. 

The mechanical filter, as such, may hardly 
be said to have come mto its own yet, 
although, as indicated under, there seems to 
be some probability of its doing so in the 
near future. 

The acoustic filter as a physical device has 
been employed in the American “ Clear- 
phone for the suppression of atmospherics. 
It is, however, diíficult to see in this case 
what advantage the acoustic filter would 
have over an electrical filter, especiallv in 
view of its cumbersome nature. Probably 
the most interesting example of an acoustic 


filter is that which occurs in the passages 
of the throat traversed bv the voice in 
speech; this fact has already been referred 
to by Dr. Fletcher. Speech production 
depends firstly on the production of a 
carrier“ wave or “drone " of rather а 
composite nature by the larvnx “ reed.” 
This carrier wave is then “ modulated " in 
two entirely separate ways. The most 
obvious and evident way is that action of the 
lips and tongue which causes this carrier 
“ drone to vary in intensity, giving rise to 
most of the explosives, such as m, n, f, 
t, b, etc. This is the exact equivalent of 
ordinary modulation and each component 
frequency in the carrier drone undergoes 
this modulation. The second type of modu- 
lation, which is not so closely allied to 
modulation although correctly so termed, 
if we go back to the original meaning of the 
word, is that effected by the filter action of 
the passages of the throat and nose. The 
effect of these is to present an attenuation 
to the “drone” which is different for 
different frequencies, and, of course, as we 
know, varies with time, giving rise to the 
various vowel sounds. 

An interesting application of the 
mechanical filter, upon which patents have 
been filed by the Western Electric Company, 
is to gramophone recording and reproducing. 
In the past this has been developed upon 
more or less empirical lines and has 
undoubtedly reached a surprising state of 
efficiency. It is now possible, however, bv 
utilising the devices described above, and by 
applying the same principles for avoiding 
distortion which have been used in the 
development of telephony and broadcasting, 
to produce records and reproducing devices 
which, when used in conjunction, give a 
faithfulness of reproduction which leaves all 
previous efforts far behind. This achieve- 
ment has been realised by the employment 
of mechanical attenuators and impedance 
equalisers between the motor and the cutting 
stylus in the record producing device, and 
between the needle and a form of magneto- 
phone in the reproducing device, the sound 
finally being reproduced on a loud speaker 
in which mechanical impedance matching 
has been specially studied. It is possible 
that such a reproducing system as the above 
will constitute the gramophone de luxe of 
the near future. 
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VALVE TESTS. 


THE EX-R.A.F. “ C VALVES. 


Although this section is usually devoted to valves of current 
had so many enquiries regarding the 
"C" valve that we decided to include this type also in 


manufacture, we have 


our tests. 


T the present time there are offered 
for sale to the public a number of 
ex-R.A.F. "C" valves, a type 
which is very little known to the 
average experimenter. In order, therefore, 
that the intending purchaser may know what 
performance to expect, we have obtained 
and applied our usual tests to valves of this 
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FILAMENT VOLTS 


Fig. 1. 


In appearance the valve resembles an 
acorn, and the mounting required in that of 
the test tube or V.24 type. 

Ihe filament caps are at the ends, the grid 
and plate leads being brought out to the 
sides. The filament is not of the straight- 
through varietv, however, and actually the 
bulb is what is known as “ single ended.” 
All the leads to the electrodes are brought 
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out from one end, and 
a thin copper strip 
passes over the out- 
side of the bulb, 
joining up to the 
other filament cap. 

On the samples 
tested there was nothing to indicate which 
was the grid terminal, but the standard 
mounting appears to be this. On the black 
composition cap is the word “ top," and 
when the valve is held so that this word is 
uppermost then the grid connection is the 
one to the left. 

Standard characteristics are shown in 
Figs. r, 2 and 5, the first giving, as usual, the 


MILLIAMPERES 


GRID vOLTS 


Fig. 2. 
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filament characteristics. The valve works 
with a normal filament potential of 5, the 
current and emission being of the order of 
0:75 ampere and 5 milliamperes respectively. 

Fig. 2 shows the plate current, grid voltage 
characteristics for three values of plate 
potential, and these suggest satisfactory 
performance as an amplifier. 

The valve has a magnification factor of 
just over 6, with an impedance varying from 
30,000 to 16,000 ohms, according as the 
plate potential is raised from 30 to 70. 

On test the valve was first tried as a high 
frequency amplifier (actually the purpose for 
which it was designed), and quite good results 
were obtained operating with a plate potential 
of 40. The same value of H.T. gave good 
results when the valve was operating as a 
detector, using the usual 0-00025 mfd. grid 
condenser and 2 megohm leak, the grid 
return lead being connected to the negative 
end of the filament. 

On the low frequency side a great improve- 
ment in signal strength resulted when the 
plate potential was increased to 60, which, 
in view of Fig. 2, was to be expected. 

It must be remembered, however, that 
these valves were designed for oue di 
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MILLIAMPERES 


PLATE VOLTS 
Fig. 3. 
amplifiers, using a comparatively low plate 


voltage, and it is for this particular purpose 
that id are most suited. 


U.S. 3MS TO ATTEMPT TRANSATLANTIC COMMUNICATION. 


Ме: C. W. 


Gilbert (3 MS) of 1,546 North Gratz Street, Philadelphia, Pa., U.S.A., 
has recently redesigned and improved his transmitting equipment in the hope of getting signals across to „this 
country during the winter months. 


who we understand 


SEPTEMBER 10, 1924 THE WIRELESS WORLD AND RADIO REyYIEW 


PATENTS 


AND 


A Lead.in Tube with a Safety Device. 

Most amateurs have a safety spark gap of 
one form or other fitted to the aerial to take 
care of electrical discharges. А neat com- 
bination* of lead-in tube and safety spark 
gap is sketched in Fig. 1. 


j 


Fig. 1. 


A lead-in tube. 


It will be seen that the body of a sparking 
plug is employed, to which is fitted a metal 
rod and an insulating tube. The rod is 
marked I, insulating tube 2 and sparking 
points 3. The points 3 are connected to the 
plate 4, which is connected to earth. In the 
event of the aerial receiving a high voltage 
a discharge can take place betweenfthe rod 1 
and the earthed points 3. 


Preventing Interference. 

Generators of high-frequency oscillations 
do not, as a rule, give waves of pure sine 
form, the currents and voltages being 
distorted according to the type of the 
generator; hence harmonic oscillations are 
set up besides the fundamental oscillation 


* British Patent, No. 217,022, by R. W. Robins. 


ABSTRACTS 


which the generator is really intended to 
produce. These harmonics produce a dis- 
turbing effect, hence means are usually 

rovided for reducing the amplitude of the 

armonic oscillations. In many instances 
blocking circuits or frequency traps con- 
sisting of capacity and inductance are con- 
nected in the circuits of the generator. 
Another method consists in connecting tuned 
circuits in parallel to an oscillatory circuit 
and thus to short-circuit the harmonics. 

In yet another method which is sometimes 
employed in valve generating sets, a loosely- 
coupled circuit is employed between the 
generator and the aerial. This reduces the 
efficiency of the transmitter somewhat, and 
is only reluctantly employed. 

This patent * describes a loosely coupled 
circuit which is designed to suppress har- 
monics, and is employed in connection with a 
machine generator of oscillations. Referring 
to Fig. 2, І is the high frequency generator, 
2 and 3 the tuning coil and condenser, 4 the 
frequency changer, 5 the condenser of the 
secondary frequency circuit, 6 the coupling 
coils, and 7 the coupled circuit. 


c 


Fig. 2 Showing the use of a tuned circuit to reduos 
the strength of harmonica. generated. by the machine 
generator. 


The coupled circuit should be carefully 
designed, in order that its resistance shall 


* British Patent No. 207,781, by W. Dawnig. 
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be small, and it is preferable to arrange 
variable couplings between the circuits. 


A Novel Switching Device. 

To enable tuning to be effected over a wide 
range of wavelengths, it is usual to employ 
a variable con- 
denser and a 
number of plug- 
in coils, and when 
the tuner is em- 
ployed to tune 
an aerial, ar- 
rangements are 
usually made for 
the condenser to 
be connected in 
series or in paral- 
lel with the aerial 
coil. Itis there- 
fore usual to em- 
ploy a switch 
with which the 
position of the 
condenser in the 
circuit may be 
changed. It is 
possible,“ how- 
ever, to dispense 
with the switch 


Fig. 3. coil holder pro- as Р a separate 
vided with a switching arrange- Unit and to com- 
ment. bine it with the 

plug-in coil and 

holder, as may be seen from Figs. 3 
and 4. Fig. 3 shows a side view of a 
plugin coil which is provided with the 
usual contact pin 2, which is arranged to fit in 
a socket 3, of the arrangement 4. The inser- 
tion of 2 into 3 causes the member 5 to move 
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Fig. 4b. 


* British Patent No. 219,371, by the Western 
Electric Company and S. T. Buer. 


to the left, and to push contact spring 8 away 
from contact 9, and to make contact with то. 
The circuit may be arranged as in Fig. 4a, 
where ІІ is the aerial coil and 12 the aerial 
condenser of a receiver. When the wave- 
length range has to be increased, the plug-in 
coil is placed in the socket which operates 
the springs and disconnects coil тт. When a 
variometer is employed as in Fig. 46, the 
wavelength may be varied by using fixed 
condensers arranged {ог plugging in the 
socket. As may be seen from the circuit, 
condenser 14 is replaced by 16 when the 
latter is plugged into the socket. 


Valve Holders. 

It is standard practice to mount valve 
holders on the face of the panel carrying 
other components or alternatively to attach 
the valve holder to the back of the panel, 
allowing the contacts to project through a 
hole in the panel. With both of these 
arrangements it is usually possible to damage 
the valve by an attempt to insert the valve 
in an incorrect position. 


Sketch of a valve-holder which ts designed to 
be fitted below the panel. 


Fig. 5. 


It is therefore proposed to employ a valve 
holder which may be mounted on the back 
of the panel as in Fig. 5. Holes are drilled 
in the panel to permit the valve legs to pass 
through it and fit the sockets in the valve 
holder. If now an attempt is made to fit 
the valve incorrectly in the sockets, the 
valve cannot be damaged by an accidental 
contact. W. J. 


* British Patent No. 219,826, by A. P. Welch. 
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The new transcontinental and transatlantic 
station at Gothenburg, Sweden, is almost com- 
pleted. 

* * * * 


A wireless exhibition is to be held in the Exhibi- 
tion Hall, Deansgate, Manchester, from October 
14th to 25th, under the auspices of the Manchester 
Evening Chronicle. 

* * * * 

Lord Balfour and Lord Grey of Fallodon are 
shortly to broadcast talks on international subjects 
from the London Station. 

* * * * 

The Oxford University Arctic Expedition is 
contemplating à move southwards owing to the 
severity of the weather. The party has heard 
the Chelmsford broadcasting station distinctly 
every evening. 

* * * 


EIFFEL TOWER CONCERTS. 


Earlier statements to the effect that the Eiffel 
Tower Station has suspended the broadcasting 
of concerts are not quite correct, states a Daily 
News correspondent. The military authorities have 
decided that concerts shall be broadcast on 
Mondays, Wednesdays and Fridays at 6.15 p.m. 
The transmission of weather reports, Bourse and 
market quotations will be continued at the usual 
hours. 


AMERICAN SHORT WAVE WORKING. 


Further interesting notes on the reception of 
signals on very short wavelengths from America 
have been forwarded by Mr. R. E. Williams, of 
Holyhead. 

At midnight on August 16th 8 XW was heard 
on approximately 10 metres, calling 9 XW, the 
following message being sent :— 

“QRK GA. Our line is down if you get this 
pse К.” Telephony followed on the same wave- 
ength and proved to be that of KDKA. Another 
station was heard on a still lower wavelength, 
perhaps as low as 5, but was unidentified owing 
to the critical tuning necessary. 


MARCONI IMPROVING THE “ BEAM”? 


A message from Funchal, Madeira, states that 


Senatore Marconi left there on September lst for 
Cadiz after a five days’ stay, during which experi- 
mental work was carried on with short wave 
wireless, the results being excellent. 


FREEDOM FOR SWISS AMATEURS. 


At the recent opening of the new broadcasting 
station at Zurich, the inaugural speech was delivered 
by M. Haab, Minister of Posts and Railways. 
In”the course of his remarks, the minister said 


that the State did not intend to interfere in any 
way with the development of broadcasting or 
amateur work, although а certain amount of 
supervision would be necessary in the interests 
of national security. 


OPEN AIR BROADCASTING. 


Broadcasting at а garden party, carried on just 
as in the studio, features on the programme of the 
Cardiff station. This interesting event is to take 
place on Saturday, September 13th, ‘when John 
Henry and Blossom and many other wireless 
celebrities will broadcast from the Sophia Gardens, 
Cardiff, at a Carnival to be given in aid of the 
Cardiff Royal Infirmary. 


POWER INCREASE AT RADIO-PARIS. 


Radio-Paris is shortly to increase its power. 
Although for nearly six months the station has been 
in possession of a 10-kilowatt transmitter, official 
permission to use it has been difficult to obtain, 
and at present Radio-Paris is still limited to two 
kilowatts. 


SPAIN—AMERICA BROADCASTING TESTS. 


An interesting series of transatlantic tests is to 
take place during the last week of September. 
From 2 a.m. to 4 a.m. G.M.T., on the 23rd, 24th, 
and 25th the Madrid Station, Radio Iberica, 
will transmit on 392 metres with the object of being 
heard in America. 

On the American side the tests are being carried 
out by WKAQ (San Juan de Puerto Rico), which 
will transmit on 360 metres at the same time on 
the 26th, 27th and 28th. 

The following details have been arranged :— 

On the 23rd, 24th and 25th the Madrid Station 
will call Puerto Rico by telegraphy (c.w.) from 2 to 
2.15. A series of 5 dashes will be then given, 
each of 50 seconds duration and separated from 
each other by intervals of 10 seconds ; the concert 
will then begin. The American station will reply 
in & similar manner on the dates given above. 
Reports of these teste, which will be in both English 
and Spanish, will be gladly welcomed by the 
management at Radio Iberica, Paseo del Rey, 22, 
Madrid. 


DISTANT CONTROL FEAT. 


An experiment in the distant control of 
machinery by wireless was carned out with com- 
plete success at Wembley on September 3rd. 

A wireless signal transmitted from Manchester 
by the Metropolitan Vickers Company to the firm'g 
stand at the Exhibition was passed on to a selective 
relay. By means of valve amplifiers a series of 
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automatic switches was set in motion, thus starting 
up an automatic sub-station. 

This fascinating demonstration, which attracted 
considerable interest, will be repeated at given 
intervals during the remainder of the Exhibition. 


BROADCAST BATTLE. 


An original broadcast entertainment, involving 
a gigantic sham battlé, in which the U.S. Army 
Signal Corps and the 38th Division of the National 
Guard were engaged, was recentlv transmitted 
from WHAS (Louisville, Kentucky). Listeners-in 
were treated to а sound picture of a heavy cannon 
barrage supplemented by the noise of machine 
guns, rifles and hand grenades. 


RECEPTION EXTRAORDINARY. 


The reception of Chelmsford and Radio-Pari§ 
without aerial or earth at Aguila, Italy, is reported 
by an agent of the Rome office of Marconi's Wireless 
Telegraph Co., Ltd. This feat was accomplished 
on а five-valve M.S.I. receiver, made at the 
Company's Genoa works. Both stations were 
tuned in on the loud speaker with sufficient volume 
to be heard clearly at a distance of 15 yards. 


NMUN HIRE 


John Henry and “ Blossom," photographed in the aeroplane. from which they 


FRENCH TRANSMITTING REGULATIONS. 


Amateur transmitters in France are subject to 
a curious legal limitation. While they are entitled 
to work at any time between the wavelengths of 
180 and 200 metres, they may not drop below this 
figure until after midnight. This ruling recently 
frustrated an attempt of M. Léon Deloy to get in 
touch with Australia on short waves. 


EDUCATIONAL BROADCASTING. 


Definite plans have now been framed under the 
direction of Mr. J. C. Stobart for the adoption of 
broadcast talks for schools during the term now 
approaching. 

The programme will consist of a daily half-hour, 
from 3.15 to 3.45, and the lectures, which will be 
intended for children between 12 and 15 years oí 
age, will be arranged as follows :— 

Monday —Sir Walford Davies, on Music. 

Tuesday.—Mr. E. Kay Robinson, on Birds. 

Wednesday.—Mr. J. C. Stobart, on Stories in 
Poetry (with various reciters). 

Thursday.—Professor A. J. Ireland, on Lives 
of Great Men (with picture postcards to illustrate 
them). 

Friday.—L'Institut Francais, Elementary French. 
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broadcast ап amusing 


duologue on Tuesday, September 2nd. Transmission was at first good, but fell off in quality later. 
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Members of the Wimbledon Radio Society enjoyed a successful field day on August 28th, when transmission 


and reception were carried out on a car. 


HELPING LAME DOGS. 


Interesting examples of the various calls for 
help addressed to the Radio Society of Great Britain 
were given by Mr. J. H. Reeves, M.B.E., speaking 
from 2 LO on behalf of the Society on September 4th. 

Help is sought by crystal users, by those experienc- 
ing faulty reception, and by unfortunate individuals 
who imagine they are being jammed by their 
neighbours. 

Not long ago a letter was forwarded by the 
B.B.C. from a crystal user who complained that his 
reception was being constantly interrupted by the 
owner of a four-valve set residing in the same 
block of flats. 

After considering the case Mr. Reeves, as 
President of the local affiliated society (Kensington), 
suggested that the aggrieved listener should call 
and discuss the matter with the alleged offender. 
This was done and the trouble was subsequently 
traced to the crystal set! Both parties became 
staunch friends. 


5 XX AND DANISH LISTENERS. 


The reception of the Chelmsford Broadcasting 
Station on a Hertzite crystal set at Copenhagen is 
reported by Mr. V. A. Ramsing. 

Although this reception is excellent it should be 
noted that our correspondent was equipped with an 
aerial more than 300 yards long and 70 ft. high ! 
On a single-valve receiver 5 XX, in addition to the 
other British station, is heard at great strength. 


WIRELESS FOR OCEAN SURVEY. 


An extensive programme for an ‘oceanographic 
survey of the world’s waters is being prepared in 
Washington. The vessel undertaking the work 
will be equipped with the most efficient type of 
radio installation. The scientists engaged will 
thus be able to ascertain their exact locations by 
wireless compass, and obtain standard time signals 
essential for hydrographic work. 


The photograph shows the party on the Hog's Back, in Surrey. 


CLUB ACTIVITIES. 


Enquiries regarding membership, etc., of the 
various societies, which should be addressed 
to the Hon. Secretaries concerned, may be sent 
via the offices of this Journal, whence they will 

be forwarded. 


NOVEL competition was carried out by the 
Lewisham and Catford Radio Society on 
August 28th. Members were required to discover 
and correct twelve mistakes occurring in an 
ordinary three-valve tuned anode circuit, comprising 
H.F. detector and L.F. The prize, viz., a ticket for 
the Society’s charabanc trip to Littlehampton on 
September 7th, was won by Mr. Endicott, who 
rectified eleven out of the possible twelve mistakes. 
The Hon. Secretary welcomes applications for 
membership. 

A home-made loud speaker, comparing very 
favourably with a large trade product, was demon- 
strated by Mr. W. J. Samson before the Hackney 
and District Radio Society on August 28th. The 
loud speaker was of the hornless type, using a 
paper diaphragm, and reproduction was extremely 
good. The Society desires more new members. 

Great progress has been made by the Radio 
Research Society, Peckham, which is holding 
its half-yearly general meeting on September 17th. 
An attractive winter programme has been arranged 
and applications for particulars of the Society are 
invited. 

All enthusiasts of 16 and over, living in Barnsbury 
and the surrounding district, are invited to attend 
a general meeting of the Holy Trinity Meccano 
and Radio Club, to be held at 7.30 p.m. on 
September 19th, in the Parish Hall, Richmond 
Road, Islington, N.1. 

The Leeds Radio Society is about to commence 
its fifth session and applications for membership 
are invited from all local experimenters. 
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CORRESPONDENCE. 


To АП Transmitters. 


The Transmitter and Reluy Section Committee 
is at work preparing the programme of lectures and 
meetings for next session, and I should be grateful 
if апу members willing to open a discussion on any 
popular subject connected with transmission will 
communicate with me, giving an idea as to the 
month during which they would be available and 
willing to open such a discussion, and also the title 
of the talk which they would give. Meetings will 
be held at the Institution of Electrical Engineers, 
Savoy Place, W.C.2, twice а month, usually on 
Fridays, at 6.30 p.m. "The following meetings have 
been arranged, and you are invited to attend and 
take part :— * 


12th September at 6.30 p.m.: “ My Experiences 
whilst Visiting American and Canadian 
Amateurs, by Mr. Gerald Marcuse. 


26th September at 6.30 p.m.: " Aerial Insula- 
tion," by Mr. J. E. Simmonds. 


Considerable dissatisfaction seems to exist in 
the minds of various members, the causes of which 
appear to vary, but the feeling is, 1 believe, that we 
require a periodical of our own, similar to Q.S.T. 
Well, it is up to you to do it. Over in America and 
Canada there are about 18,000 contributors to 
draw from, and Q.S.7. has many more regular 
readers. What we want is more co-operation and 
good fellow feeling in this country, where we have 
92] transmitting amateurs, of which number only 
260 are members of the T. & R. Section. Now, in 
an endeavour to assist as much as possible in further- 
ing the interests of amateur transmitters, the 
Editor of The Wireless World and Radio Review 
has very generously offered the T. & R. Section 
space in that paper every week. 

Remember that the British amateur stands well 
in the foreground of International amateur radio. 
That position must not be endangered in any way, 
therefore, let us pull together as one, and so through 
closer co-operation and good fellowship unite into 
a strong body of earnest experimenters, and main- 
tain our position in the front rank of International 
amateur radio. We are on the eve of great things ; 
do not let us hinder them ; rather let us show the 
world that, as in the past, we can do whatever we 
set out to do. Last year, through patience and 
many sleepless nights we showed the way by ex- 
ploring the short wavelengths, and further, we 
‘demonstrated that the British amateur could 
accomplish, on low power, what the high power 
stations are now doing with several hundred times 
the power we then used. 

I believe I am right in predicting that we are 
going to do even greater things this year, so let us 
put aside our grievances and adopt the proverb 

Actions speak louder than words." Remember, 
your Committee sits twice a month, and if you have 
any grievances send them along to us, instead of 
harbouring them in your minds, or just voicing them 
among yoursolves. 

With best wishes, 

Yours faithfully, 
GERALD MARCUSE 
Hon. Sec., Transmitter and Relay Section. 
September 3rd, 1924, 


Push-Pull Speech Amplifier. 


To the Editor of THE WIRELESS WORLD AND 
RADIO REVIEW. 

DEAR Srg,— The push-pull speech amplifier 
referred to by W. James in your issue of June 4th, 
1924, is broadly covered by our British Patent 
275/1915, to which patent no reference was made 
by Mr. James. 

With regard to the last paragraph of Mr. James’ 
article, we wish to state that we have not granted 
licences to any other firm under this patent, and 
that therefore radio receiving sets embodying this 
invention can only be obtained from us. 

It is presumed that you will desire to give the 
same publicity to this letter as was given to the 
article in question. 

THE WESTERN ELECTRIC Co., Lro. 


Accurate Wavemeters for Transmitters. 


To the Editor of THE WIRELESS WORLD AND 
RADIO REVIEW. 

Sır, —May I be permitted to encroach on your 
space to remark upon the apparent dearth oi 
accurate wavemeters. Numbers of transmitters to- 
day do not seem to have the faintest idea of their 
wavelength—e.g., within, say, 40 metres each side. 

Surely the first thing & transmitter should 
have is an accurate heterodyne wavemeter to check 
his transmission. 

WALTER G. SHERRATT? (5 TZ). 

Cowes. 


Errata. 

In the article on the Armstrong Super Receiver, 
appearing in our issue of August 27th, the following 
errors oecurred in the diagrams. 

In Fig. 1 no connection to earth should be shown. 

In Fig. 3 the three fixed condensers shown as 
having & value of 0-0005 míds. should each be 
0-006 mfds. 


FORTHCOMING EVENTS. 


WEDNESDAY, SEPTEMBER 10th. 
Radio Research Society, Peckham. At 44 Talfourd Road. Dis- 
cussion: “Effect of Heat on Resistance," Elementary 
Principles of the Valve.” 


THURSDAY, SEPTEMBER 11th. 
West London Wireless and Experimental i 


At Belmont 
Road Schools, Chiswick, W.«. “ Woodwork and Finishing.“ 
By Mr. S. A. Tomes. 
Bournemouth and District Radio and Electrical . Lecture: 
as Valve and the Theory of its Operations." By Mr. W. Н. 
eters. 
Walthamstow Amateur Radio Society. Lecture: Short Wave 
Reception." Ву Mr. J. E. Nickless (2 KT). 


FRIDAY, SEPTEMBER 12th. 

Radio Society of Great Britain. Transmitter and Relav Section. 
At 6.30 p.m. At the Institution of Electrical Engineers. “ My 
Experiences whilst Visiting American and Canadian Amateurs.“ 
By Mr. Gerald Marcuse. 

Leeds Radio Society. At 8 p.m. At the Woodhouse Lane U.M. 
Schools. 58th General Meeting. 


| ‚ TUESDAY, SEPTEMBER 16th. 
Leicestershire Radio and Scientific Society. At the X. M. C. A. 
Lecture: “ Some Tested Circuits." By Mr. А. E. Walker. 


WEDNESDAY, 
Tottenham Wireless Society. Lecture: 
By Mr. Usher. 
Radio Research Society, Peckham. At 44 Talfourd Road. Half- 
yearly General Meeting. 


17th. 
“Wireless in Schools.“ 
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Readers desiring to consult the Wireless World" Information Dept. 
should make use of the coupon to be found in the advertisement section. 


INTERFERENCE FROM LIGHTING MAINS. 


NTERFERENCE from lighting mains and 

electrical machinery is often picked up by the 
earth wire from the receiver. If the earth connection 
is made wa the water system of the house, it is 
often worth while to try the effect of using a separate 
buried earth instead of the water pipe. A counter- 
poise earth erected underneath the aerial is often 
effective and in some cases it is possible to dispense 
entirely with ап earth connection, the earth wire 
being removed from the set. In many cases the 
signal strength is only slightly reduced when the 
earth wire is removed and although hand- capacity 
effects are greater this inconvenience is entircly 
compensated for by the freedom from extraneous 
noise, once the receiver has been tuned. 

Noises are often picked up as a result of placing 
the receiver in the magnetic field surrounding 
lighting wires running behind the wall, and the 
receiver should therefore be moved to another 
part of the room in order to make sure that the iron 
cores of the intervalve transformers are not picking 
up interference from this source. 


AN UNUSUAL CAUSE OF SELF-OSCILLATION. 


E were asked recently to suggest a possible 

cause of self-oscillation in a two-valve low 
frequency amplifier, which refused to succumb to 
the usual remedies applied in such cases. Large 
condensers were connected across the H.T. battery 
and the connections of the primary winding changed 
over. In addition, the relative position of the trans- 
formers was changed and the wiring redistributed — 
still without success, Whenever the second valve 
was switched on, the set developed a persistent 
howl. 

An examination of the wiring revealed the fact 
that a common grid battery was used for both valves, 
with two tappings to give a vanable bias to each 
valve. When one of the tappings was connected 
directly to the filament, oscillation ceased, proving 
that the coupling was taking place through the 
grid bias battery. When oscillation is due to this 
cause, a large condenser of 1 or 2 uF should be 
connected between each tapping on tbe grid 


battery and — L.T. to neutralise the effect ofthe 
internal resistance of the battery. Another way 
of getting over the trouble would be to use two 
separate grid batteries. 


AN EFFICIENT CRYSTAL CIRCUIT. 


ROVIDED that the sliding contacte are of 

efficient design, the double circuit type of 
crystal set illustrated in Fig. 1 is capable of giving 
excellent results. Essentially the tuner consists 
of an aerial circuit and closed secondary circuit, 
across which the crystal and telephones are con- 
nected. The same coil is used for both circuits, so 
that the coupling is necessarily very close. Under 
favourable conditions a step-up of voltage is ob- 
tained across the crystal and telephone circuit, with 
a consequent increase in signal strength. 


Fig. 1. 


For the range of wavelengths between 300 and 
500 metres, the tuning coil may consist of 150 turns 
of No. 20 enamelled copper wire on a cylindrical 
former 4 inches in diameter. A condenser may be 
connected across. the telephones if an improvement 
is thereby obtained in the quality of reception. 


EBONITE PANELS. 


CORRESPONDENT writes to ask what 

steps should be taken to render a sand-blasted 
eborite panel non-conducting on the surface. 

Sheet ebonite often carries a coating of conducting 


metilhe sulphides below the polished surface, 
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owing to the use of metal separators between the 
sheets during the process of rolling. The object of 
sand-blasting is to remove this film, or at least to 
break it up into isolated particles. There is no 
need, therefore, to treat a. sand-blasted panel 
unless the appearance of the surface produced by 
rubbing down with glass paper is preferred to the 
pitting usually produced by sand-blasting. 

It should be remembered that the surface 
resistivity of ebonite often depreciates as a result 
of exposure to the air. 'The depreciation is generally 
accompanied by a slight yellowish or greenish 
tinge on the surface of the panel. When this is 
observed it is often an advantage to take the 
receiver to pieces and rub down the panel with 
glass paper to remove the surface film. In electrical 
standardising laboratories the panels of certain 
instruments are treated in this way annually as а 
matter of course. | 


METHODS or DETECTING RADIATION FROM 
A RECEIVER. 


T is essential to have some means of knowing 
B whether oscillations are being set up in the 
aerial circuit of a receiver during experimental 
work in order that interference with other receivers 
in the neighbourhood may be avoided. The simplest 
method, of course, is to tap the aerial terminal with 
a moist finger. If the aerial circuit is oscillating, 
a loud click will be heard in the telephones. When 
carrying out this test it is necessary to detune 
from any strong transmissions that may be in 
progress at the time, otherwise clicks will be heard 
due to the stoppage of the aerial oscillations 
induced from the transmitter. Although simple, 
this method is by no means conclusive. А better 
method would be to listen with another receiver 
situated at a distance of half-a-mile, and try and de- 
tect any actual radiation taking place. 


The most reliable and scientific method would 
be to insert а sensitive thermo-galvanometer in 
the earth lead. Instruments of this type are 
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available which measure only a few micro-amperes, 
but their price is unfortunately rather high. 


LoNG WAVELENGTH FRAME AERIAL 


RECEPTION, 

É bc adoption of the wavelength of 1,600 
metres for the tests of the high- powered 
station at Chelmsford has made it possible to use 
resistance-capacity coupling for high frequency 
amplification. When a good outdoor aerial is used, 
high frequency amplification is necessary only in 
the far North, owing to the extraordinary power 
used by this station. On the other hand, the high 
power will enable many people in the south of 
England to obtain satisfactory loud-speaker results 

with the use of an indoor frame aerial. 
A diagram of a five-valve set suitable for this 
purpose is given in Fig. 2. Two stages of resistance- 
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capacity coupled H.F. amplification and two stages 
of L.F. amplification are used with transformer 
coupling. The H.F. amplifying valves should have 
a high amplification factor, and the L.F. valves may 
be low impedance power valves. The values of the 
anode resistances will of course depend upon the 
make of valve and the value of H.T. voltagethat 
can conveniently be used. The anode resistance 
should be at least two or three times the impedance 


of the valve, and the H.T. voltage must be high 


enough to ensure that the valve receives its correct 
anode voltage after allowing for the drop of voltage 
through the external resistance. A low resistance 
loud speaker used in conjunction with a suitable 
transformer is recommended in view of the fact 
that power valves are to be employed. Condensers 
should be connected between each H.T. tapping and 
— H.T. 

The resistance-capacity method of coupling is 
aperiodic, and therefore non-selective. A frame 
aerial is therefore recommended in preference to 
a short indoor elevated aerial, as the directive 
properties of the frame will be of considerable 
value in eliminating interference. 
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TIME SIGNALS 


VOICE at 2LO, 


time signal from the main clock at The Royal Observa- 
tory, Greenwich. The last of the six dots indicates 


HOW OFTEN HAVE YOU HEARD THIS 
AND WONDERED HOW IT'S DONE? 


Mr. W. G. W. Mitchell's 


TIME & WEATHER 
BY WIRELESS 


PRICE 3/6 NET 
(Post free 3/10 


LETS YOU INTO THE 
SECR E T of how time signals are 
sent, the number of stations trans- 
milling time signals throughout the 
world and times received in England. 


Full diagrams and illustrations of 
apparatus involved. 


WEATHER FORECASTS. 


Station in possession of the very latest information 
obtained from a synoptic chart. 


MR. MITOHELL'S book deals very fully with the 
methods employed to arrive at this information, from 
tbe factors which govern our weather, the organisation 
of the service, the codes and the wirelessing of the 
weather report. 


TIME AND WEATHER BY WIRELESS details the 
instruments used by the local weather forecaster, and 
if the reader wishes to enter into the spirit of forecasting 
it gives very precise instructions upon the preparation 
ef his ewn synoptic chart. 


Send for complete catalogue of all 
our books. 
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The Master Transformer. 


Yes—18 miero-microfarads, the lowest self capacity in general 
use, it eliminates the chief cause of distortion and enables à 
greater degree of amplification to be obtained at the higher 
frequencies up to the useful range of audibility. 


The internal construction is so different, the primary and 
secondary windings are each split up into six sections, the 
primary being placed on the outside of the secondary. Consider 
the advantage this method must have over the usual system, 
where the coil is wound higgedly piggeldy over the whole core. 
Recently the press has strongly advocated the support by the 
wireless public of standard goods. 


The National Physical Laboratory has tested the New R.L, the 
results being published in the press and all particulars are available 
lor your inspection. 
Buy The Transformer designed and built in every detail to 
approach the ideal. 


1. Correct inductive values of primary and secondary windings. 
2. Minimum hysteresis, capacity, and leakage losses. 

3. Low self-capacity between and across windings, 

4. Efficient iron circuit. 

5. High insulation between individual windings and соте, 

6. Maximum standard strength and freedom from breakdown. 


Telephone: Regent 6214-5-6 Telegrams: tnstradio London 


Radio Instruments Ltd 
l2 Hyde Street, Oxford Street WA. 
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HE Burndept Super-Radio Battery 
fills the need for an eficient, 


noiseless high tension ` battery. 
The Super-Radio Battery is. noiseless" " 
because of the care taken in making the 
cells (which are very large) and the high 
insulation of the Battery. Every seam 
is run over with melted ozokerite, and 
special care is taken with the depolarizer. 
Rising from the surface of the Battery 
are five strong brass contacts, marked 
—, and 20, 45, 48 and 5o volts. The 
normal output is 45 volts, the proper 
operating voltage for dull-emitter high 
frequency and detector valves. For 
higher voltages, two or more Batteries 
should be connected in series. The 
Super-Radio Battéry will operate a five- 
valve set four hours a day for at least 
eight months and its life under other 
conditions may be longer. The strong 
case is free from external marking. or 
printing: and has the appearance of 
polished mahogany. There is no exposed 
paraffin wax. 
No. 202. Burndept Super-Radio Battery, 45-50 
volts, packed and sealed in a strong carton, £l E 

Purchase Burndepi by its name— substitutes are not the same. 


BURNDE RT: 


WIRELESS APPARATUS 


'BURNDEPT LTD, 
AldinelHouse, Bedford S reet, Strand, W.C.2 


WE ARE EXHIBITINGYAT *THEWALL-BRITISH 
WIRELESS EXHIBITION ORGANISED BY THE 
NV. A. R. M., "АТ THE ALBERT HALL, SEPTEMBER 
297TH TO OCTOBER 8TH. STANDS 72 AND 74, 
BOXES 134 AND 135. 
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eostat illustrated, e dern Ce ae 
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and only by seeing Чи semmim | 
you purchase, can you be sure of getting Igranic 
performance. 


ALL REPUTABLE DEALERS SELL Тнем | 
Write us for List U87. | 


149 Queen Victoria Street, London 
GLASGOW 
MANCHESTER 


IGRANIC Radio Components inclnde : 


Tom Honeycomb Coils 
Ща 


Works : 
BEDFORD 
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THE VALUE OF QUANTITA- 
TIVE MEASUREMENTS. 


HE amateur who takes up wire- 
ess as a hobby is often engrossed 


in trying out different circuits 


and experimenting in a more or 
less haphazard manner from the outset. 
Unfortunately, the tendency is for him to 
continue his experimental work in this way 
instead of introducing more systematic 
methods and reasoning out for himself the 
causes of the various effects which he obtains. 
It is impossible to study wireless intelligently 
unless the experimenter is familiar with at 
least the more usual methods of making 
quantitative measurements. Amongst the 
simplest and most essential measurements 
are those of capacity, inductance and re- 
sistance, and yet we believe that there 
are very many who, although they consider 
themselves experimenters, are not able to 
make measurements of this kind. 

А wavemeter, accurately calibrated, should 
be regarded as an indispensable accessory 
to an amateur station, and yet those who 
possess such an instrument only cover 
a very small percentage of the total number 
of experimenters. We would urge all 
readers who have not equipped themselves 
with standard calibrated instruments to do 
so as early as possible for by using them 
they will learn more in days than they can 
in months of experimental experience where 
quantitative measurements are ignored. 

For the benefit of new readers we may 
mention that in back numbers of The 
Wireless World and Radio Review articles 
have appeared dealing with practical measure- 
ments of all kinds and particulars of the 
instruments necessary have been included. 
We are always pleased to give references 
to these back numbers to any new readers 
who wish to obtain them. 


TOPICS. 


IS THE AMATEUR LOSING 
HIS STATUS ? 


E are of the opinion that, col- 
lectively, the amateur has not 
improved his status to any- 
like the extent which 
might have been expected of him. We 
do not mean, of course, that individual 
amateurs or even amateurs as a body 
have fallen short in technical qualifications ; 
on the contrary we believe that the 
British amateur is far ahead of amateurs in 
any other country in his practical capabilities. 
When we speak of status we refer rather to 
the politics of wireless and the degree of 
recognition which the amateur has earned 
for hi 
Considering the achievements which 
have been made by British amateurs, 
the status of the amateur in this country 
should be at least equal to that of 
the amateurs of America, and one must look 
for the causes which have hindered the 
British amateur from establishing himself 
on the same footing. These causes are not 
far to seek. The trouble lies in the fact 
that the British amateurs are not “ knit 
together " to anything like the extent, that 
the Americans are. The American amateur 
spirit is typified in the American Radio 
Relay League, which is not only recognised by 
the American amateur as his spokesman and 
representative, but the organisation 1s whole- 
heartedly and enthusiastically supported 
by every amateur worthy of the name. In 
this country one cannot find a parallel, 
due perhaps in part to the difference in 
national spirit, but more largely to a want 
of appreciation on the part of the amateur 
of the responsibilities and obligations which 
he undertakes when he assumes the title 
of “ wireless amateur.” 
THE EDITOR. 
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INCREASING THE EFFICIENCY OF THE LEAFIELD STATION. 


The Post Office station at Leafield, Oxford, is probably the best known of all 


the high-power stations in this country. 


In the following pages we give 


details of recent circuit alterations to this transmitter which have resulted in 
greater efficiency. | 


HE Wireless Station at Leafield 

has undergone one or two modifi- 

cations since it was originally 

designed; in fact the station was 
never built to the original plan which was 
got out in I9I3 because the outbreak of 
war delayed the construction. 

A 300 kilowatt spark transmitter was 
decided upon prior to the war but develop- 
ments in arc transmitters during the years 
of the war resulted in the decision to equip 
Leafield with high power arcs when the 
building of the station was eventually 
commenced. 

The harmonics emanating from Leafield 
Station in the past have been so much 


talked about that they need not be referred 
to again here. The latest modification to 
Leafield Station has been an attempt to 
increase the efficiency of the station and 
reduce the radiation of harmonics. 

The accompanying illustrations show ap- 
paratus recently installed at the Leafield 
wireless station, by means of which the 
transmitter has been modified from a direct 
transmitter to a coupled transmitter. 

In Fig. ІА the original circuit is shown, 
while B indicates the arrangement now in 
use. The new inductance in Fig. 2, con- 
sists of spiral coils of strip copper. The 
four lower spirals are mounted on a moving 
carriage, and slide beneath the upper spirals 
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P = 
FIELO COILS 


Fig. 1. 


This constitutes an effective variometer, 
and enables the primary circuit containing 
the arc generator to be brought into accurate 
tune with the aerial or secondary circuit. 
This inductance is 16 ft. high, and contains 
over a ton of copper. It is operated by a 
geared handwheel on the control gallery. 
The transference of energy from the primary 
to the secondary circuit is carried out by the 
variocoupler shown in Fig. 3 (L, Fig. 1). This 
variocoupler stands 6 ft. high, and has two 


Fig. 2. The new inductance. 


(A) the original circuit at Leaſield; (B) the new coupled circuit. 


Jig. 3. The vario-coupler. 


moving coils connected in the primary 
circuit. These coils are surrounded by two 
fixed coils connected in the secondary circuit 
between the A. T. I. and earth. The coupling 
can be adjusted while the transmitter is 


700 THE WIRELESS WORLD AND RADIO REVIEW  SxrrrzwBxs 17, 1924 


running, and by rotation of the moving coils 
the aerial current can be brought to a 
maximum of 260 amperes or reduced to zero. 

Perhaps the most interesting problem in 
connection with this new plant was the 
provision of a condenser for the primary 
circuit capable of handling the high frequency 
current without appreciable loss. 

Preliminary experiments carried out at 
Northolt with an oil condenser gave satis- 
factory results, and the design of a condenser 
suitable for Leafield was prepared. 

The condenser is formed by sets of 
aluminium plates suspended in oil, the whole 
being in steel tanks. There are four units 
each of 6,250 micro-microfarads capacity 
connected in parallel. The maximum work- 
ing current is about 260 amperes at 12,350 
metres wavelength, and under these con- 
ditions the working voltage is 68,000 R.M.S., 
and the energy handled is 18,000 K.V.A. 
The complete condenser weighs 25 tons, and 
contains 5,000 gallons of oil. In order to 
maintain the oil in perfect condition it is 
periodically cleaned and dried by passing it 
through a centrifugal separator. The bank 
of 4 condenser units is shown in Fig. 4, 
while the centrifugal separator and tanks are 
shown in Fig. 5. The oil is pumped through 
the separator, and any water or foreign 
substance is removed. It will be noticed 
that the leading-out insulators are of unusual 


Fig. 4. The bank of four condenser units. 


pattern. They are shaped like inverted 
bowls, and are designed to reduce losses due 
to dielectric currents passing through the 
earthenware. 

The installation was carried out by the 
Post Office Engineering Department, and 
has been entirely successful. 


On 12,350 metres wavelength the new 
circuit produces the same aerial current as 
the old circuit, with about the same expendi- 
ture of power. On a wavelength of 8,750 
metres there is a saving of about 25 per cent. 
of power with the new transmitter. 


The new circuit causes much less inter- 
ference on shorter wavelengths than did the 


Fig. 5. Centrifugal separator and tanks. 


old circuit. For example, it is now possible 
to receive 5 XX comfortably at the station 
itself while the arc transmitter is actually 
working. 

Many curious effects occur in the vicinity 
of a high power continuous wave transmitter 
such as that at Leafield. High potentials 
in the vicinity of the tuning coils cause 
appreciable charging currents to flow into 
near-by objects ; electric lamps burn with a 
dull glow on open circuits; while persons 
coming into proximity with each other or 
any conducting object can draw out sparks 


-even when both are insulated from earth. 


It wil be interesting to see what effect 
these changes have brought about. Perhaps 
it is significant that complaints of inter- 
ference by this station are now not nearly so 
frequent as they have been in the past. 

We are indebted to the Engineering 
Department of the General Post Office for 
the loan of photographs and for the technical 
information published. 


-a Sha. 
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The receiver assembled ready for wiring. 


valve, 5 frame tuning condenser, 6, 7 frame terminals, З Н.Т. —, 9 Н.Т. +, 10 L.T. —, 
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1 Tuned anode condenser, 2 L.F. valve, З detector valve, 4 Н.Е. 
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11 L.T. +, 


12 tuned anode coil, 13 tntervalve transformer, 14 telephone jack with break contacts for filament circuit, 
15 position for grid leak, 16 primary bridging condenser, 17 grid condenser, 18 H.T. battery bridging condenser. 


A RECEIVER FOR 
FRAME AERIAL RECEPTION. 


Ву F. H. Haynes. 


(Concluded from page 650 of previous issue.) 


HE ebonite must be shaped to 
the dimensions shown in Fig. 3. 
The setting out of the positions 
for the valve legs must be done 
very carefully, and when the positions 
for the holes have been centre-punched or 
marked with the sharp tag end of a file, 
it is advisable to stand a valve over them 
to observe whether the pins exactly coincide 


with the markings. The hole for the 
telephone jack will require a drill somewhat 
larger than is usually possessed by the 
beginner, and again the tag of the file can 
be put to good service, using it from both 
sides of the cbonite. The importance of 
drilling precisely vertically through the 
ebonite panels cannot be over-emphasised. 
The pieces E and F, which are f, in. in thick- 
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Fig. 3. The ebonite pieces, for valve holder platform, ter- 

minal strip and condensers. Size of holes; K ¥, L 7/32’, 

M 5/32", М 4° countersunk on top side for No. 4 wood 
screws, Р 1^ countersunk for No. 4 wood screws, Q “. 


ness, may be left a little long until screwed 
in position, when the ends can be filed 
down flush with the woodwork. 

The two small condensers may now be 
finished right out. The four pieces should 
be made up аз two pairs, and those pieces 
which are intended to be at the top, drilled 
with six holes. Holding the pairs securely 
together so that they exactly coincide. 
holes in opposite corners can be put through 
and the pieces screwed down to a piece of 
waste wood. This will keep them exactly 
in register for making the remainder of the 
holes. In assembling the condensers three 


THICK , 


Fig. 4. Details for assembling the small. condensers. 


pieces of copper foil are needed for 
the grid condenser, t.e., two pieces 
in one direction and one in the other, 
separated by two pieces of mica and 
with two more pieces of mica on 
the outsides (Fig. 4). The primary 
bridging condenser for the trans- 
former may consist of five pieces of 
foil in one direction, four in the 
other, and using ten pieces of mica. 
The two condensers should be screwed 
down into position straight away on 
completion, with plates carefully 
assembled to give an overlap of $ in. 
by $in. and while the metal foil is 
still bright and clean the projecting 

ends soldered together. The assemb- 
ling of the transformer platform 15 
completed by attaching the intervalve 
transformer, which is preferably car- 
ried out with four 4 B.A. screws 
and nuts, though this detail will 
depend upon the type of transformer 
selected. 

The valve platform provides ample 
spacing for the insertion of dull 
emitter valves of the .06 or ARDE 
types in the holders. In assembling 


Fig. 5. Card for winding the inductances (exact size). 


the valve stems small brass tags, easily 
obtainable from dealers, are inserted on 
the under side in the case of the filament 
connections, and on the top face for the 
grids and plates. 


— L— — 


SEPTEMBER 17, 1924 THE WIRELESS WORLD AND RADIO REVIEW 


The flat inductances, three in number, are 
wound on formers accurately cut to the size 
given in Fig. 5, which can be pricked through 
on to card of the stiffness of postcards. 
They are all wound in exactly the same 
direction, commencing and finishing in the 
same positions on each with 28 turns of 
No. 28 D.C.C. wire. The cards may be 
immersed in molten wax before winding, but 
it is not advisable to impregnate them after 
the wire is wound on, as the self-capacity of 


0 00025, F 
WITH 
VERNIER 


Fig. 6. 


the coil would thereby be increased un- 
necessarily. They are assembled, spaced about 
3/16 in. apart with small wooden spacers, so 
that the direction of the turns is continuous, 
joining the side end of one to the outside 
end of another. This is most important, and 
every care must be taken to see that the 
direction of winding does not reverse. This 
home-made inductance can be replaced, 
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if desired, by a No. 75 plug-in coil. The valve 
panel fitted up with the inductance is shown 
in accompanying illustrations. 

Proceeding with the assembly of the set, 
the two variable condensers are set up and 
the remainder of the equipment screwed in 
position. It is necessary, of course, to join 
up the tags on the filament stems before 
fixing the valve platform. 

The remainder of the wiring is carried out 
with the apparatus in position, using No. 18 


SEM үте —— —— | 


Diagram of connections showing the actual points between which leads are run. 


tinned copper wire well straightened by 
stretching. Consider carefully the route to 
be taken by every lead before it is fitted, 
and only make use of right-angle bends so 
that the leads run only in three planes. 
The wiring is not unduly complicated and 
can be followed from Fig. 6. 

The instrument thus completed is intended 
to slide into a containing cabinet, which is 
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Right, the valve panel 
carrying valve sockets | 
and the inductance 
unis, 


used to house the necessary dry batteries and . 


give support to a frame aerial. The arrange- 
ment used by the writer is shown in Fig. 7, 
in which valve windows appear at the top 
and clearance is left in the wiring of the 
instrument so that the lower stem of the 
frame can pass right through. 

The dimensions of the frame should be as 
large as possible ; say, up tosides of 3 ft. 6 ins. 
Eleven turns spaced 3/16 in. will no doubt 
be found suitable, but small final adjustments 
can easily be made if the tuning position is 
not found to fall suitably on the condenser 
scale. 

The two tuning condensers should operate 
together, and each cover approximately the 
same wavelength range. The set will be 
found to oscillate when the two circuits are 
correspondingly tuned, and it is in this 
position that an extensive receiving range 
will be obtained, while the extent of oscilla- 
tion will not be found so excessive as to 
introduce appreciable distortion into tele- 
phony reception. 
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Fig. 7. The containing cabinet with lower portion 


for accommodating the Н.Т. and L.T. batteries. The 


stem of the frame aerial passes clear through th 

wiring of the instrument, and the weight of th 

batteries makes a suitable base for giving vertical 
support to the frame. 
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COMPONENTS OF INTEREST. 


A REVIEW OF NEW PRODUCTS OF THE MANUFACTURERS. 


The Acme Variometer. 

A good variometer should have a high 
ratio of maximum to minimum inductance, 
and a low value of high frequency resistance 
and of self-capacity. To obtain the desired 
range of inductance the windings may be 
constructed in such a way that there is but 
little clearance between them. However, 
the self-capacity is usually high when the 
windings are arranged very close together. 


Hence in well-designed' variometers we find 
the windings are separated by a distance 
which is considerably more than is required 
from a mechanical point of view. It is well 
known that the effective resistance of a coil 
may be reduced by the employment of a large 
gauge of wire, and by reducing the amount 
of material in the supports of the coils to a 
minimum. 


А variometer which appears to have 
desirable electrical properties is shown in 
the accompanying illustration. It will be 


SCALE READING pet) 


Fig. 1. Tuning curves of the Acme Variometer. 


observed that the coils are secured to rings 
of insulating material, and that the larger 
portion of them is self-supporting. 

The curves of Fig. r show the range of 
wavelengths over which a normal (roo ft.) 
aerial may be tuned when (A), a fixed con- 
denser of o-0004 microfarads is connected 
across the variometer; (B) when used alone ; 
and (C) when a о:ооо4 AF condenser is 
connected in series. It may be seen from 
the curves that an inductance range of 6 to 1 
is obtained. 

The variometer is mechanically sound, and 
may be secured to the panel by the usual 
“ one-hole fixing method. 


The Utility Automatic Crystal Detector. 
This detector is of the wire contact type, 
and comprises arrangements for simultane- 
ously rotating the wire contact and the 
crystal cup, while the latter is also given an 
up and down movement. 
As may be seen from a study of the accom- 
panying sketch, the knob is attached to a 
spindle A, and on being turned rotates gear 
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wheels B and C. The wire contact F is 
secured to the gear wheel B, and is electrically 
connected to terminal H. Hence, as the 
knob is turned, the wire contact rotates in a 
circular path of radius determined by the 
distance between the centre of B and the 
wire point. At the same time the crystal 
cup E, which is attached to the gear wheel C, 
rotates and also moves up and down by the 
action of the cam D. Thus, by turning the 
knob, the wire contact is moved over the 
surface of the crystal, and a sensitive spot 
may quickly be found. 
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The Utility Automatic Crystal Detector. 


The detector 1s cleverly arranged, but the 
writer doubts whether the average amateur 
would prefer a detector constructed in this 
way to one where he is able to see the contact 
and to make close adjustments. The detector 
is completely enclosed in a metal case G. 


A Geared Plug-in Coil Holder. 


A novel plug-in unit,* consisting of two 
coils mounted in a holder, is sketched in 
the accompanying figure. The platform 


of the holder has four pins which fit in four 


sockets provided in the receiver. Toothed 
wheels are secured to each holder, so that 
when the handle attached to one of the 
holders is moved, the coils move away from 
or towards each other. Hence a variation 
of the inductance of the circuit is obtained, 
the inductance being a maximum (for a 
given pair of coils) when the coils are close 
together, and a minimum when they are at 
right angles. The desired wavelengths may 
be tuned in by selecting suitable size coils. 


* Messrs. A. J. Stevens & Co., Ltd. 
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A plug-in unit of this type is a useful 
component, especially when employed with 
a receiver having enclosed tuning coils. 


The Geared Coil Folder. 


A Safety Valve Holder. 


The accompanying sketch shows a valve 
holder* which is designed with a view to 
easy mounting, and avoiding the possibility 
of accidental contact between the filament 


-legs of the valve and the anode socket of the 


holder. The anode socket stands above the 
others by about 1/16th of an inch, and the 
body of the holder is shaped to form a ridge 
about 1/16 in. high round the anode socket. 


A Safety Valve Holder. 


Thus the anode socket is easily identified, 
and we have found it almost impossible to 
insert the filament legs of the valve in any 
but the correct sockets. 


— 


" Beswinning’s, Connaught Mews, Ilford. 
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VALVE TESTS. 


THE NEW MULLARD H.F. AND L.F. VALVES. 


HE subject of our review this 

week is the new Mullard valves, 

of which one of each type have 

been submitted to us by the 
manufacturers, The Mullard Radio Valve 
Co., Ltd., Balham, S.W. 

These valves, which are stated to be the 
outcome of considerable trial and experiment, 
are designed on lines completely different 
from previous products of this well-known 
maker. 
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FILAMENT VOLTS 


Fig. 1. 


The first thing to claim attention is the 
cap. This is made with a ridge around the 
top for safe handling, and is particularly 
useful when withdrawing the valve from its 
holder, and prevents any necessity for the 
actual pull being applied to the bulb itself. 

As regards the electrodes, a “ tunnel" 
shaped anode, open at the bottom, takes the 
place of the tubular construction heretofore 
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employed. The filament, 
instead of being straight, 
is now in the form of an 
arch in order to accom- 
modate which the grid has 
been considerably altered, but it is to be 
noticed that this electrode, as well as the 


anode, is supported only at one end (see 
sketch). 


ANOOE 
GRID 
FILAMENT 


Both types, the 


Sketch showing details of 
the construction of the 
electrodes. 


" H.F." (designed for 


high frequency amplification and detection) 
and the 


L.F.” (designed for low frequency 


FILAMENT AMPERES 
F 
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Fig 1а. 
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amplification), are bright emitters fitted with 
similar filaments, which are rated at 3:2 to 
3:8 volts, 0:6 ampere. As far as one can see 
without actual measurement the anodes are 


F 


MILLIAMPERES 


F 
15 10 
Fig. 2. 


also the same in both valves, and the high 
tension rating is 30—90 volts. 

Bench tests have been carried out and the 
results are given herewith, Figs. I, 2 and 3 
referring to the “ Н.Е.” valve, and 1A, 2A 
and 3A to the L.F.” valve. 

Dealing first with the L.F.” green ring 
valve, Fig. 1A shows the emission and filament 
current plotted against filament volts. At 
normal brilliancy the filament current of the 
tested sample is 0:73 ampere at 3:63 volts, 
or approximately 2:65 watts of heating 
energy. Plate current, grid volts curves are 
given in Fig. 2A, the 80-volt curve showing 
every indication of good low frequency 
amplification. 

The valve has a magnification factor of 
approximately 6, the plate impedance at the 
higher voltages being a fraction over 
20,000 ohms, and whilst the impedance, 
of course, increases with lower plate poten- 
tials, the magnification factor remains fairly 
constant. 

Regarding the “ H.F.” red ring valve, the 
filament characteristics shown in Fig. I are 
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very similar to those of Fig. IA, which, of 
course, is to be expected, since the two valves 
have the same filament rating. The anode 
current, grid volts curves of Fig.2 are also 
much the same as those of Fig. 2A, excepting 
that those of the former are shifted a little 
to the right and are somewhat closer together, 
and assuming the plates of the two valves 
to be the same, this suggests a somewhat 
closer grid with consequent higher “m value. 
That this assumption is correct is seen from 
Fig. 3, where the magnification factor is of 
the order of 7:3, with an impedance of 
approximately 30,000 ohms. 

А circuit test was next carried out using 
the two Mullard valves, with a standard 
bright emitter as detector. Good signal 
strength was obtained, the H. F. valve 
operating with a plate potential of 40, that 
applied to the “ L.F.” being 80 volts backed 
off with a negative grid bias of 2 volts. The 
plate current, grid volts characteristics of 
these two valves being so similar suggested 


fed se 


MILLIAMPERES 


that either valve with appropriate H.T. 
would work either on the high or low 
frequency side. The “ L.F.” valve was 
consequently put in a high frequency positron 
and the “Н.Е.” on the low frequency side, 
and, using the same plate potentials as before, 
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very little, if any, difference in signal strength 
could be noted. The '' H.F.” valve was next 
tried as a detector, but the results did not 
equal those obtained from bright emitters of 
other well known-types. 

This may be due to the shape of the grid 
current curve, which extends rather far into 
the region of negative grid potential. In all 
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other respects we found the valves very 
satisfactory, though we rather feel that with 
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a valve designed for H.F. amplification and 
detection only, and therefore not falling in 
the class of general purpose valves (that is, 
it is not required to perform low frequency 
work), it is a pity that the magnification 
factor has not been given a higher value. 
When a valve is intended for general purpose 
working the “m value has, of necessity, 
to be kept at a moderate figure, but in the 
case under consideration this does not apply. 


SIMPLIFIED WIRING. 
AN INGENIOUS AID TO THE CONSTRUCTOR. 


An interesting system of wiring instruction, 
aiming at the removal of one of the principal 
difficulties confronting the beginner, makes its 
appearance with the publication of the W.P. 
Ezi-Wiring Series. The essential feature of the 
system is the use of wiring diagrams printed in 
colour. By this means the constructor can 
distinguish between different sections of the 
wiring at a glance, and is able to trace Н.Т. and 
L.T. leads without risk of confusion. 


The three books at present comprising the 
series are | 
1. '* A Three-Valve Portable Receiver," by Hugh 
S. Pocock. 


2. A Three-Valve Receiver,” by F. H. Haynes. 


3. “ A Two-Valve and Crystal Reflex Receiver,” 

by W. James. 

The keynote of each of the series is compactness. 
Between the covers of each will be found all the 
information that can possibly be required in 
building the particular set. There are no loose 
sheets, but the task of the constructor is rendered 
unusually simple by means of large progreesive 
diagrams drawn on the W.P. Ezi-Wiring principle 
which can be spread out for reference without 
obscuring the text. The value of the series is still 
further enhanced by the use of excellent photo- 
graphic plates. 

The W.P. Ezi-Wiring Series are obtainable from 
all booksellers and newsagents, price 2s. net 
each, or from the Wireless Press, Ltd., 12-13, Hen- 
rietta Street, London, W.C.2, price 2s. 2d. post free. 
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READERS' PRACTICAL IDEAS. 


This section is devoted to the publication of ideas submitted by readers 
and includes many devices which the experimenter will we!come. 


Making a Variable Inductance. 


WELL-KNOWN arrangement of making 
a variable inductance by means of a 
sliding contact can be elaborated upon by 
causing the inductance former to rotate 
and thus give a very careful degree of adjust- 
ment. Of course, this refinement will not 


* 
А SQUARE BRASS nOD 
\ , 


be required when using an inductance of 
large value, but for tuning the short wave- 
lengths when the turns may be spaced, it 
will be found very helpful to set up the coil 
so that it can be rotated, causing the sliding 
contact to connect upon the turns of the 
wire and advance as the former revolves. 

A. E. S. 


Keeping the Aerial Taut. 


AINTAINING the tension on the aerial 

wire is very necessary when either of 
the points to which it is attached is not 
perfectly secure, which condition arises 
when an aerial wire is attached to a tree 
which may sway in the wind. One method 
of maintaining tension on the aerial consists 
in passing the halliard over the pulley, and 
instead of terminating it by tying it off to a 


fixed point, attaching to it a heavy weight 

that can rise and fall as the tree sways. 
Another and very useful method is the 

insertion of a spring near the aerial insulators. 


оа 


The use of springs in aerial wires is а very 
good practice, even when the aerial is tied 
off, as the elasticity of a spring will counteract 
the contraction which occurs when the 
halliard shrinks during rain. 

Wei Же 


Attaching a Vernier Plate. 


ERNIER adjustment on tuning con- 

densers which is usually essential for the 
easy setting of critically tuned circuits is com- 
monly fitted to variable condensers so that it 
operates concentrically with the remainder 
of the plates. This form of construction is 
usually beyond the scope of the amateur 
who may therefore set up a vernier plate 
near to either of the metal end plates of the 
condenser. One form of construction 1s 
shown in the accompanying drawing, and 
can usually be fitted to a receiver without 
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rearranging the existing equipment on the 
panel. The constructional details given 
in the drawing are sufficient to work to with- 
out further description. 

W. E. M. 


SEPTEMBER 17, 1924 THE WIRELESS WORLD AND RADIO REVIEW 


А Cheap Potentiometer. 


HE accompanying diagram shows clear- 

ly the construction of a typical type of 
potentiometer. The usual difficulty met 
with in making a potentiometer is that of 
suitably supporting the turns of fine wire. 
A useful support for the winding of the 
instrument is provided by a piece of in- 
sulated cable such as is used for win 
house electric light circuits. Single No. 16 
V.I.R. cable suits the purpose quite well. 
The ends of the wire are bent round to be 
held in position by the screws, whilst the 
potentiometer wire is wound over the 


insulated covering. A suitable winding is 
No. 36 Eureka wire. 
J. 8. 


Closed Circuit as Wave Trap. 


ELECTIVE receiving sets are usually 

provided with a tuned, closed circuit 
which is brought into operation by means of 
a two- position switch. It is often said that 
this switch should have three arms so that the 
tuned closed circuit may be completely 
broken when not in use. This breaking of 
the closed circuit is recommended on the 
grounds that the tuning of the aerial circuit 
will not be influenced by the proximity to it 
of the closed oscillatory circuit. 

The closed circuit, however, can be made 
to serve a very useful purpose, and if not 
broken in this manner it may be tuned and 
brought near to the aerial inductance, and 
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used as a wave trap on the absorption 
principle. 

The tuned closed circuit is thus approxim- 
ately tuned to the signals which it 1s desired 
to reject, and suitably coupled to the aerial 
inductance. Coupling must not be too 
tight, however, otherwise the aerial and 
closed circuits will respond to one wavelength. 
and the rejecting properties of the closed 
circuit will be destroyed. 

T. J. C. 


Interchanging L.F. Transformers. 


OMPARATIVE tests on the operation. 

of L.F. transformers is very desirable 
in order to judge the merits of the many 
types. In comparing results given by 
different transformers it is necessary to inter- 
change them rapidly and a good method of 
doing this is to mount the transformer on a 
small ebonite panel fitted with four valve 
pins. These pins can be made to engage in 


four valve stems, suitably spaced. The 
spacing, of course, need not be necessarily 
that of the usual valve holder. 

J. №. С. 
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SOUND IN RELATION TO WIRELESS. 


By Prof. E. MALLETT, M.Sc., M. I. E. E. 


(Continued from page 674 of previous issue.) 


2. DELINEATION OF WAVE Form. 
CURVE similar to Fig. 4 or 5 
is called the wave form of the 
wave motion. It shows the dis- 
placement of the air particles 

at successive instants of time at the same 
place, or the displacements of the sounding 
body. Similar curves are obtained if, instead 
of displacements, the air particle velocities, 
or the air pressures, are plotted against the 
time. Such curves are of very grcat im- 
portance in a study of sounds, as if they can 
be accurately obtained the exact nature of 
the sound will be known. For this reason 
many instruments have been devised from 
time to time by which a wave form picture 
can be obtained. In all of these the air 
pressures of the sound wave cause a dia- 
phragm to vibrate, and there is usually a 
horn to increase the effect by concentrating 
the sound wave on to the diaphragm. The 
diaphragms are usually circular pieces of 
thin material, heavily clamped round the 
circumference, and may be stretched or not, 
or made of such different substances as 
parchment, rubber, steel, glass or animal 
tissue, as in the case of the ear drum. 
Such a diaphragm will respond more or less 
faithfully to the influence of the sound wave, 
that is, displacement of the diaphragm at 
any instant from its position of rest will be 
more or less proportional to the air pressure 
at that instant in front of the diaphragm. 
That this is so to a great extent is proved 
by the achievements of the telephone and 
the gramophone, and it 1s wonderful to think 
that such a simple device as a diaphragm 
can be the means of reproduction of such 
complicated sounds as those of an orchestra 
or of speech, but that the proportionality 
is ordinarily by no means exact, is also 
apparent when one considers the resonances 
of diaphragms in general.“ 


* See The Wireless World, June 18, 1924. 


When the diaphragm is made to vibrate, 
the problem of finding the wave form of 
speech is reduced to finding that of the 
motion of the diaphragm, and, if exact 
work is aimed at, to apply a correction to 
the curve obtained to make allowances for 
the inaccuracies introduced by the dia- 
phragm with its horn. 

Since the movements are in general very 
rapid, it is necessary to obtain some means 
or recording them graphically. Such an 
instrument, called the phonautograph, was 
invented by Scott and Koenig in 1859. The 
diaphragm, or membrane, carried a stylus 
which traced a wavy line on smoked paper 
on a rotating cylinder. Another method, 
used by Koenig in 1862, is to mount a small 
rubber diaphragm in such a way that as it 
vibrates it alters the pressure of the gas 
supply to a small burner, and hence the 
height of the flame. The fluctuations of the 
flame are observed in a rotating mirror, or 
by a more recent development may һе 
photographed. In another arrangement used 
by Prof. D. C. Miller in some extensive work 
on musical sounds (“ The Science of Musical 
Sounds,” D. C. Miller, Macmillan & Co., 1922), 
and called by him the phonodeik, a glass 
diaphragm has attached to its centre a very 
fine thread which is passed once round a 
tiny cylinder before being attached to a 
tension spring. The cylinder is mounted 
in jewelled bearings and carries a tiny 
mirror whose movements are recorded by a 
beam of light falling on a rotating film. 
Probably the most commonly known sound 
wave traces of all are those found on a gramo- 
phone record, and they have been enlarged 
by various workers to readable dimensions. 


These devices are purely mechanical. 
Another class of sound-recording device 1s 
obtained by first converting the sound wave 
into an electric current as in ordinary 
telephony and then finding the wave form 
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of the current by means of an oscillograph. 
The starting point is again with a diaphragm, 
that of the microphone, but this may be 
stretched and have a very thin air cushion 
tolraise its natural frequency in order to 
place its resonances beyond the frequency 
range of the sound under investigation, and 
as valves may be used to amplify the resulting 
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Fig. 7. Arrange- 
ment for showing 
vibrations of a tele- 
phone diaphragm. 
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currents, the condenser microphone may he 
used instead of the far more sensitive but 
unstable carbon granule microphone. So 
that the electric currents, up to a frequency 
say, of 5,000, may be made faithful copies 
of the sound wave, and the Duddell oscillo- 
graph will give a faithful record of the electric 
current up to about the same frequency. 
But for higher frequencies, and it appears 
that the quality of music, especially vocal 
music, depends very largely upon higher 
frequencies, more delicate arrangements 
having less inertia are required. As far as 
the oscillograph is concerned there is the 
cathode ray, which has been made recording, 
but there is always left the initial problem 
of the diaphragm. 

Oscillographs are expensive instruments, 
however, but very interesting results may 
be obtained by much simpler means. Irwin 
has invented an arrangement for showing 
the vibrations of an ordinary telephone 


diaphragm which he has called the “s 
phone," and which can be readily ma. 

any amateur workshop. Two brass p 

PP (Fie. 7), screwed into the earcap o. 
ordinary receiver at opposite ends of 
diameter carry at their ends a bridging stra, 
of brass B, and at the foot of one a bent 
piece of stout rod R projecting over the hole 
in the earpiece. Four fine copper wires 
run from the bridge piece B, two to the 
diaphragm, to which they are fixed about 
a quarter of an inch apart, and two to 
opposite sides of the rod R. The enlarged 
diagram shows how the wires are run 
taut from a to e, b to g, d to h and c to f, 
and then tied in at the points p and q, 
across which a tiny mirror is fixed by shellac. 
Dotted lines are fixed to rod R and firm 
lines to diaphragm. All the wires are in 
tension, so that when the diaphragm moves 
upwards the tension in e p a is relaxed 
somewhat, and the wire g p b pulls the 
point p backwards. Similarly the point q 
is pulled forwards and the mirror has been 
rotated. So that if a beam of light is caused 
to fall on the mirror M, and the reflected 
beam is viewed in a rotating mirror a trace 
of the movements of the diaphragm 15 seen. 
By simply connecting the receiver to a 
microphone various sound wave forms can 
thus be obtained. 


Fig. 8. A simple arrangement for showing tele- 


phone diaphragm vibrations. 


An even simpler arrangement can be 
made with a Brown receiver of the reed 
pattern. The conical diaphragm (Fig. 8) 
is removed, and a piece of brass А, shaped 
as shown, is sweated on to the end of the 
reed, and a second piece B screwed on to 
the case of the receiver, so that the faces 
of A and B are a small fraction of an inch 
apart. А tiny mirror M is then attached to 
A and B by rubber solution. As the reed 
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1^ [дег the action of the telephone 
wit ough the coils, the mirror M 
yrreted up and down about the corner 


Ie rubber solution giving sufficient 


Vvertones of musical instruments are, 

га], harmonic, that is to say, they are 
multiples of the fundamental, and an 
ánation of the sound wave forms obtained 

ists in finding the frequencies of the 
monics present and their amplitudes 
npared with the fundamental. There is 
third factor entering into the appearance 

{ the wave form—that of phase. For 
instance, in Fig. 9 is a sine wave a of 
frequency, say 250, and its octave or second 
harmonic, b, of frequency 500, starting 
together at o. These may represent two 
pure tones sounded together. The resulting 
tone formed by adding the two displacements 
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Fig. 9. Resulting tone c formed of sine wave a and 


its octave b, 


at every instant is given by the heavy curve 
c, which is the wave form of the sound 
that is heard. In Fig. 10 we have the same 
fundamental and octave, with the same 
frequencies and amplitudes, but the octave 
has started one-eighth of a period before 
the fundamental, and the resulting wave 
form (c) 15 quite different in appearance. 
In spite of-this difference in appearance, 
however, the two sounds would appear to 
the ear to be precisely the same. The only 
factors that the ear takes into consideration 
are the frequencies and the amplitudes of 
the tones, and not their relative phases, or 
positions in time, with regard to each other. 

lt 15 evident from this consideration that 
a mere glance or cursory examination of the 


SEPTEMBER 17, 1924 


wave form from any record will not in itself 
enable the sounds to be compared. The 
complicated wave must be split up into its 
component harmonics, which can be done, 
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Another example where the octave b has 
started before the fundamental a. 


however complicated the wave, by Fourier's 
Analysis. The sound will be sufficiently 
defined by a table giving each frequency 
present and its relative amplitude. If, now, 
the sound recording apparatus gives a 
different response for sounds of the same 
amplitude but of different frequency (and 
nearly all do), it may be calibrated by 
drawing a response frequency curve, and a 
correction applied from the curve to the 
amplitudes found by Fourier's Analysis of 
the recorded wave to obtain the true relative 
amplitudes in the original sound wave. 


3. WAVE FonMs OF Music AND SPEECH. 
Some beautiful records of the wave forms 
of various musical instruments have been 
obtained by Prof. D. C. Miller* with his 
phonodeik, and one or two are reproduced 
here. Fig. r1 shows the pure sine wave 
record obtained from a tuning fork on a 
resonating box. Fig. 12 shows the record 
from a violin, and Fig. 13 that from an oboe. 
It will be seen how very much they differ 
from one another. The violin wave form 
depends enormously upon the way the 
violin is bowed, and this is true generally 
that the wave form of an instrument depends 
to a great extent upon the manner of its 


See“ Science of Musical Sounds: D. C. Miljsa 
(Macmillan). 
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excitation. This is where the skill of the mental. The character of the note jg 
instrumentalist comes in. If the same note determined by the harmonics. 

is sounded by the three instruments there In Fig. 14 (Miller) are collected the results 
is one thing in common—the time that is of the corrected analysis of many curves, 


Fig. 11. Photograph of the simple tone from a tuning fork. 


Fig. 13. Photograph of the tone of an oboe. 


taken for the whole cycle of changes to be showing the frequency richness of various 
gone through before a repetition takes place. instruments. The height of the dots, is a 
The pitch of the note is determined by the measure of the amplitude of the harmonic. 
period, and this is the period of the funda- In the tuning fork there is only the funda 
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mental. In the flute the octave has an 
amplitude greater than the fundamental, 
and harmonics up to the 15th are present, 
though of small amplitude. Im the violin 
the first five frequencies are all prominent, 
and in the French horn the first four. It is 
the overtones which give the character of 
the instrument. If the overtones were all 
removed all the instruments would sound 
like a tuning fork. If the instruments could 
be excited by a pure sintsoidal excitation, 
none of the overtones would appear, but only 
a pure note of the frequency of the exciting 
current. All the instruments would again 
sound like tuning forks. But the excitation 
of musical instruments is never purely 
sinusoidal; it is more often of the nature 
of shocks, and all of the harmonics of which 
the instruments are capable are sounded. 
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FLUTE FN NEN 


VIOLIN . Е 00 БИРБИ 


c ааа. 
1 2 3 4 | apps 15 


HARMONIC 


Illustrating the frequency richness of 


Fig. 14. 
various instruments. 


(To be concluded.) 


CORRESPONDENCE. 


Transmitting Licence Regulations. 


To the Editor of Tue WiRELESS WORLD AND 
RADIO REVIEW. 


Srg,—The correspondence under this head in 
your recent issues will, it is to be hoped, make 
more and more obvious the anomalies of the present 
regulations. 

Your correspondent 5HM appears somewhat 
nettled over the question of satisfying the P.M.G. 
on the definite experiment point. The question is, 
does he honestly carry out his experiments and 
keep to them only, on the occasions when he is 
transmitting ? If he does, good fortune attend 
his labours and may the P.M.G. be lenient to him 
and make every concession he asks. If he does 
not, allot his call sign to some more honest experi- 
menter forthwith. I think many experimenters 
in transmission and reception wil agree with me. 

I live not a score miles from 5 HM. Does he 
ever listen in between noon and 3 and 5 and 7.30 
on Sundays? If not, let him take a wavemeter 
and check local amateur transmissions, and he will 
find a dozen folk between 310 and 410 metres, all 
grinding out gramophone records. 

Why gramophone records ? 
they know of nothing else to do. They have no 
definite experiments, and never had. What 
experiments can a person conduct when all he 
possesses is & straightforward circuit direct from 
the text book, with usual components, straight- 
forward power supply and a common aerial? 
None! He may try various forms of modulation, 
true. If he does, in 99 cases out of 100 an artificial 
aerial will serve all his purposes. Why should a 
man without wavemeter, without a single instru- 
ment to measure his input, or even a H.W. ammeter 
of any use, be allowed to grind out gramophone 
records—microphone pushed down the gramophone 


Simply because 


horn—for the benefit of those only who happen to 
be listeneing in at the moment ? Why should & 
man who never gives his call sign be allowed to 
retain his licence * 

In conclusion I would remind everyone that 
wireless transmitting apparatus is scientiflo gear, 
and its user should inspire confidence in listeners 
of his ability to keep the thing from becoming,e 
mere toy. 

Artificial Aerials.—Referring to your editorial 
comments from time to time on the question, of 
the necessity for a permit for an artificial aerial. 
It would be extremely interesting to. have 
an official pronouncement as to where a hetero- 
dyne ends and a transmitter begins, as I have 
recently seen a wavemeter which takes approxi- 
mately one watt. 

Јонх P. WiLsoN. 

Halifax. 


The High Power Station. 


To the Editor of THE WIRELESS WORLD AND 
RADIO REVIEW. 


Srr,—As a regular reader of your valuable paper 
I must confess that I am rather puzzled over some 
of the replies to your questions regarding the new 
high-power station. 

Why accept opinions from London readers at 
all ? The new station was never primarily intended 
for them, as they were and still are adequately 
served by the existing station. I think they 
certainly show rather а dog-in-the-manger attitude 
simply because they cannot perhaps get Radiola 
as well as they used to before Chelmsford's advent. 
After all, Radiola, with all due respect, is not in 
the same street as any of the B.B.C. stations as 
regards quality or interest. 


8 


— 
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Up to the present, we on the coast have had 
very little enjoyment out of our receiving sets; 
they cost us far more than the average Londoner 
pays for his set, and we get constant interruption. 
Evening after evening phones are laid down in 
disgust, the cross-Channel boats interrupting 
every five minutes. I can say with certainty, and 
many others with me, that after our short ex- 
pe ience of what broadcasting can be, should the 
high-power station be closed down we should never 
be able to carry on under the old conditions, but 
should give up radio. 

So let the more favoured persons please keep their 
hands off our station ! 


Folkestone. 


Crystal Reception. 


To the Editor of THE WIRELESS WORLD AND 
Баро REVIEW. 

lira, —In reply to the letter from Mr. Steuart in 
our issue of September 3rd, I do not think that 
. Steuart’s experiences in crystal reception are 
inconsistent with the principles I have endeavoured 
to establish in connection with this subject. My 
chief contention is that in any given case there is 
a definite optimum potential difference for the 
operation of the detector. In most practical cases 
this optimum P.D. is less than that developed 
across the whole of the tuning inductance. More 
particularly is this likely to be the case when a 
series tuning condenser of very small value is used, 
say 0°00025uF. On the other hand, in cases where 
the aerial resistance is higher than usual, or where 
a high resistance detector circuit is used, it is easily 
possible that this optimum P.D. may exceed that 
developed across the tuning inductance, in which 
case some step- up arrangement such as that 
indicated in Mr. Steuart’s letter will be advan- 


T. C. GILBERT. 


eous. 

Al. Steuart further suggests that the maximum 
reotified current does not necessarily coincide with 
maximum signal strength. I am quite willing to 
concede this possibility, though it implies a detector 
having characteristics different from those of any 
that I have investigated. It implies, in fact, that 
the rectified current high frequency e. m. f. 
characteristic shall have a negative second 
differential coefficient. 

Mr. Strachan will possibly reply on the question 
of crystal contact. Measurements that I myself 
have made certainly seem to indicate that pressure 
on the contact tends to lower the effective high- 
frequency resistance of the crystal without appre- 
ciably increasing ite detecting efficiency. This 
decrease of H.F. resistance would, as I have shown, 
cause a considerable reduction of selectivity, 
which result is in accordance with Mr. Steuart’s 
observations. 

F. M. CoLEBROOK. 


Signal Strength Tables. 


To the Editor of TuE WIRELESS WORLD AND 
Rapiro REVIEW. 


SrR,—All the R ” tables which I have seen so 
far for conveniently comparing signal strength, 
seem to have been compiled purely for amateur 
C.W. signals. Might I suggest that the code given 
herewith be adopted when reporting the reception 
of broadcasting stations! Experimenters' reporte 


on results from different sets and circt7l7 

be of much greater value if this simple 

were used when giving comparative signal sug 
Rl 


Carrier wave irresolvable. Ф 

R2 .. Music faint and unstable. 

R3 .. Music faint but clear. 

R4 .. Music quite clear but speech bs 
readable. ‚ 

Rö .. Speech clear and readable. 

R6 .. Music and speech fairly strong. \ 

R7 .. Music апа speech strong—faintly 
heard on loud speaker. 

R8 .. Music and speech very strong—loud 
speaker clear. 

R9 Loud speaker strong. 


Intermediate strengths, if desired, would be 
denoted by decimal divisions. 


Leigh-on-Sea. 


Reception in Porto Rico. 


To the Editor of THE WIRELESS WORLD AND 
Rapiro REVIEW. 

Бтв, On page 487 of your July 23rd issue I observe 
& letter from B. J. Archer (2 VJ), advising reception 
of POZ on 95 metres. 

These same tests аге received strongly in Porto 
Rico, using only one detector valve. UFT (Saint 
Assise) and FL (Paris) are also heard well on 100 
metres. There is a noticeable back wave on the 
POZ signals. 


W. J. POTTER. 


JOAQUIN AGUSTY (4 JE). 
Porto Rico. 


Technical Data and Radio Components, 


To the Editor of THe WIRELESS WORLD AND 
RADIO REVIEW. 


Sm, May I ask for a corner of your valuable 
publication to make a suggestion which is, I think, 
of considerable interest to the experimental amateur, 
as well as to the general listening public.” 

I refer to the matter of the supply of technical 
data with all radio components. At least one manu- 
facturer of coils has led the way by supplying, 
with each coil, an average calibration curve. 
Could not this practice be extended to other 
components ? 

For instance, I do not know of any valve manu- 
facturer who includes, in the packing-box, а set of 
characteristic curves, and many variable condensers 
only have the capacity printed on the containing 
box and not stamped on the instrument itself as a 
permanent indication. 

At least one make of L.F. transformer gives no 
indication of the connections beyond the cryptic 
markings '" Pl1—P2—S1—S2 "—4although, in this 
particular instrument, the connections of the 
secondary winding are of considerable importance, 
one end of the winding being connected to the 
metal screening case. 

With regard to mounting templates, it is en- 
couraging to note that an increasing number of 
instruments are supplied with these necessary 
adjuncts, but there is still room for improvement in 
this respect. 

For the protection of the customer, might I also 
suggest that Н.Т. batteries should be clearly 
marked with the date of manufacture. 

JoHN W. Boys. 

London. 


— 
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MORE ABOUT 6 427, 


DETAILED REPORT ON THE R.S.G.B. TRAIN TESTS. 


А general account of these tests has already been published in these columns 

and reference may be made to that account for a fuller description of the 

conditions under which they were carried out. In recording results it has 

been necessary to resort to the utmost brevity owing to considerations 
of space. 


HE objects of the test were 

primarily to experiment with 

transmission and reception on an 

express train using short wave- 
lengths; апа secondly to test the recep- 
tion of broadcast transmissions under the 
same conditions. All tests were made 
with an aerial entirely inside the coach (see 
previous descriptions“). 


DURATION OF TESTS. 


„From 7.38 p.m. (B.S.T.), July 4th, to 
1.32 a.m. (B.S.T.), July 5th, 1924. 


ROTE. 
King's Cross to Newcastle Stations 
(London and North Eastern Railway). 


PERIODS OF SHORT WAVE COMMUNICATION 
TESTS :— 
From 7.38 p.m. to 8.58 p.m.; 9.50 p.m. 
to II.20 p.m. ; II.22 p.m. to 1.32 a.m. The 
intermediate periods were used for broad- 


` cast reception on main aerial; at other 


times (except during actual transmissions 
from the train) the small auxiliary “ side” 
aeria] was used for broadcast reception (see 
below). 


SUMMARY OF SHORT-WAVE RECEPTIONS MADE ON TRAIN. 


Miles 
Time from 
p.m. King's X. Remarks. 
7.40 — Reception from 6 XX immediately 


outside Gas Works" Tunnel 
(King's Cross) Signals faded 
out entirely in Copenhagen 
Tunnel. Signals R.7 at Finsbury 
Park, but fading noticed passing 
sidings and under bridge. Fading 
also noted in Harringay Station. 

7.56 91 Signals from 6 XX weak; rising 
to R.6 as Hadley Tunnel ap- 
proached. Signals lost on enter- 
ing tunnel. 

8.1 101 Potters Bar, signals from 6 XX, 

M R.7 to R.8 strength. 

8.10 23 Welwyn North Tunnel—no signals 
received. 

8.35 471 Tempsford—Signals from 2WD 
(Bedford), strength R.3 to R.4. 

ok 47 Two-way working with 2WD 

(Bedford). 

J 70 Signals from 2 WD weak at St. 
Neots, 501 miles from London. 


*The Wireless World and Radio Review, XIV, 
pages 446 to 451, July 16th, 1924. See also 
pp. 561-563, August 13th, 1924. 


Miles 
Time from 
p.m. King's X. Remarks. 


9.57 109 Signals from 6 XX (London). 
strength R.7, on leaving Pease- 
cliffe Tunnel. 

10.16 1271 Intercepted signals from 5 GL, 
strength R.3 to R.5. 

10.29 133 Retford—M received from 
6 XX (London) to effect that 
signals from train were becoming 
too weak to be read. 

10.50 158 Arksey— Message received from 
2 WD (Bedford). 

10.52 160  Shaftholme Junction — Message 

; received from 6 XX (London). 

10.50) 158 Two-way working with 2 WD 

to to (Bedford), strength К.З to R. ö. 

11.02] 167 

11.3 167 Heck—Further interception from 
6 XX, strength R.7. Inter- 
mittent fading was noticed pass- 
ing through Selby. 

11.9 174 Selby Junction—Teste made with 

ing antenna current at 6 XX 
were received, a reduction of 
transmitting aerial current 1o 
one-fifth of ite original value 
decreasing the signal strength 
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| Miles 
Time from 


p.m. King's X. Remarks 


from R.7 to R.5. During these 
tests intermittent fading was 
noticed, the strength fluctuating 
between R.5 and R.8. 

Naburn— Message received from 
6 ХХ re interceptions of signals 
from train at intervals through- 
out the tests, but with local inter- 
ference by phone stations. 
Strength of signals from 6 XX, 
R.7 to R.8. 


11.39 184 


a.m. 

12.08 — Noted that the application of 
brakes on train greatly improved 
reception of weak signals, and 
eliminated most of the irregular 
“static” noises which were 
heard in the receiving phones 
under normal conditions. 

Five miles south of Darlington— 
First signals heard from 5 MO 
(Newcastle) in reply to call from 
train. Strength, R.3. 

Two-way working with 5 MO 
(Newcastle). 


12.38 227 


Bradbury—Strength of signals from 

j 5 MO, R.5. 

Strength of 5 MO, R.2. 

Signals from 5 MO weak when 
train passing through cutting, 
with rapid increase of strength 
on &pproach to Durham viaduct. 

On viaduct strength of 5 MO, R.7. 

Durham — Signals dropped in 
strength to R.2 on approaching 
station, rising again as train 
emerged from station. 

Lamesley—Strength of signals from 
5MO, R.8, rising further as 
Newcastle approached. 

Newcastle Bridge — Signals from 
5 MO very loud. Communication 
closed down on approach to 
Newcastle, with final message 
from 5 MO of “ Welcome to 
Newcastle.” 


1.24 2644 


1.30 271 


RECEPTION ОЕ BROADCASTING. 


The following report summarises the 
results obtained by Messrs. R. H. Carpenter 
and B. Hesketh on the train. 


The apparatus employed for broadcast reception 
was a standard M.H.B.R.4, one H.F., one detector, 
two, L.F., broadcast receiver, and also a standard 
R.M. Radio four-valve broadcast receiver. 

Since the main object of the run was to effect 
two-way Morse communication on 185 metres, 
much valuable information (which undoubtedly 
would have resulted from а continuous test on 
broadcasting) was not obtained. 

Conditions. 
Two aerials were employed alternatively :— 
(a) Main " aerial, being that installed for the 
185 metre tests. 
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(b) Side aerial, consisting of a length of 
approximately 25ft. of rubber covered 
flexible Tee'd" off at the middle and 
stretched without any precautions or refine- 
mente along the side of the coach at & height 
of about 6ft. from the floor. The general 
frame of the coach was used in both cases 
as an earth. 


Details of Test. 


Using the rather unsatisfactory side aerial 2 LO 
came in at very full 'phone strength up to approxi- 
mately 45 miles on three valves (H-D-L), and with 
four valves (H-D-L-L) up to 611 miles, at which 
point 5 IT' was of sufficient strength to make music 
enjoyable. 

At 83 miles on the main aerial 2 LO апа 5 IT 
were approximately equal strength, very strong 
and clear in 'phones (H-D-L-P). 

At 97 miles 5 IT was at full loud speaker strength 
for ordinary rooms, but not sufficient for the coach. 
In an ordinary railway restaurant car it would 
have been quite sufficient. 2 LO at this point was 
just at the limit for 'phones, being strong enough 
for clear reception of music, but with speech only 
just intelligible (H-D-L-P). 

The main aerial had to be handed over again to 
Morse at this point, and 5 IT was last heard (music) 
just prior to his closing down at 187 miles (side 
aerial H-D-L-P). 

One final opportunity for using the main aerial 
was made just on entering York, when Glasgow 
was received very strongly on phones. while 
Aberdeen was just audible (both results with 
H-D-L-P) The closing down of these two—the 
only remaining stations—concluded the Broadcast 
Reception Tests. 


Conclusions. 

The genera! points brought out were, the absolute 
practicability of continuous and enjoyable broadcast 
reception on telephone receivers between London 
and Aberdeen; the desirability of further and 
more critical testa to verify and examine the 
conditions governing the reception of Glasgow at 
200 miles, and certain effects referred to below. 


Technical Points. 

As has been pointed out, the test was concentrated 
on 185 metres Morse working, so that only super- 
ficial observations on broadcasting were possible, 
not only by reason of the fact that the main aerial 
was only available for two short periods, but also 
due to the train transmissions regularly and 
effectively preventing attempts at broadcast 
reception on the side aerial. Further, even when 
185 metres reception was in progress and permitted 
the use of side aerial, searching on this was materially 
hampered by having to make only a very timid 
approach to oscillation point in order to avoid 
jamming the 185 metre reception. The swaying of 
the radio coach—the last on the train—transmitted 
to the set itself and to the connecting leads made 
precise adjustment almost impossible. 


Log of Broadcast Reception. 
Abbreviations used below. 
J.I.=Just intelligible speech or recognisable 
music. 
F. = Faint speech or music. 
C. =Clear speech and music (pleasurable). 
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ng. 
L.S.— Loud speaker strength. 
Where a number follows the above abbreviations 


it denotes the number of valves used ; 


for instance, 


V.S. 3 would mean very strong on three valves. 
Unless otherwise stated, the figures given in 
“ Position " column refer to miles from King’s Cross. 


Loc oF BROADCASTING RECEPTIONS ON 
TRAIN. 


Time. | Position. 


p.m. 
6.30 кщ сон Main 
i | 
6.30 King's Cross 
Tunnel 
6.35 King's Cross 
(Just inside 
| station un- 
der roof) 
6.37 | Centre of bí 
Station 
6.37 Far end э, 
against 
buffers. 


Waiting now for trſain to st 


Aerial. Station 
Received. 


Strength and Remarks. 


L.S. 


Carrier only. 


33. рег cent. of previous 
strength. 


T | Signals 1o per cent. of full 


strength. 
2 Signals 45 per cent. of full 
strength. 


art and lajter for continuous 


broadc asting. 


8.00 — Side" 


Knebworth n 


8.25 = T 
8.47 


— | York 


| V.$.3, 1.5.4 (but not 
enough volume for 
trains). Bridge effect 
noticed here. 


S.3. 


Slightly less than S.3. 

ere in passing through 
deep  cutti signals 
' dropped to faint carrier 
| wave. Again, passing 
across flat landscape 
signals faded completely 
{ог то seconds. 


9 5.4. 


a S.4. Clear for music and 
announcer’s voice. 


F.4 for speech, but judged 
sufficient to hear music 
with a certain amount 

ı Of pleasure. 


S.4. 

S.4. At 88 miles signals 
| dropped. 

L.S. normal 3 and one 


power. V.S. on 'phones 
with 3 and 1 P. 


J.l.3 and 1 P. Speech, 
probably quite good for 
music. kd 


2 LO 
b IT 


2 LO 


GIT 
5 NO 


Glasgow | S. 3 and r P. Perfectly 
clear. Remarkable, 
FF NE DER n nad for distance. 


3 and r P. Clearly audi- 
ble for music. 

3and r P. Just une 
to detect music. 


The following pointe were noted in detail, how- 
ever :— 


Shunting at King's Cross. 

In the siding 2 LO was received at very powerful 
loud speaker strength (H-D-L-P) (side aerial), but 
became only just audible on phones when going 
through local tunnel (carrier wave only). 

Passing into the station under the main roof 
loud speaker strength fell to about one-tenth at 
centre, and rose again to 45 per cent. at the barrier 
end. The signal strength might be judged to have 
followed а curve approximating to а parabola. 

Throughout the tests during the run all metal 
bridges, however small, reduced reception strength 
from 40 to 60 per cent. Iron roofed stations 
naturally had greater effect, although in York 
station Glasgow was clear (H-D-L-P on the mam 
aerial) when the train was at rest. 

Just beyond Knebworth, when 2LO was very 
strong (H-D-L side aerial), the p of the tram 
through a deep cutting cut out all but a faint trace 
of the carrier wave. 

Approximately 2 miles farther, and for no 
apparent reason, very marked fading took place 
for 10 seconds, apparently coinciding with a curve 
in the line. 

At 88 miles there was a very noticeable falling 
off in strength from 2 LO when passing over and 
on to a limestone strata. 

Care was taken in noting all effecta to eliminate 
the possibility of their production by de-tuning of 
the aerial circuit, due to masses adjacent to, or 
passing by the coach. 

In the foregoing Н= Н.Е. valve; D.= 
detector valve; L = ordinary transformer coupled 
L.F. stage; and P= power stage (transformer 
coupled ). 

In the next issue the report of reception of trans- 
missions from the train will be given.) 


“YARNS ” ON WIRELESS. 


Uncle Jack Frost, whose Wireless Yarns "* 
make their appearance this week, is known officially 
as Captain C. C. J. Frost, M.I.R.E., of the Engineer- 
ing Department of the B.B.C. 

In this intimate series of talks, originally broad- 
cast for the benefit of newcomers to wireless, 
Uncle Jack Frost discourses pleasantly upon 
the fundamental principles of the science without 
boring the beginner with & lot of technical detail 
Such information as he gives may well form the 
jumping-off ground for more serious study in the 
future. The concluding remarks in the 
written by Mr. J. C. W. Reith, Managing 
of the B.B.C., are intereeting in this connection. 

In fifteen or twenty years,” he writes, maybe, 
not & few wireless engineers of distinction, perhaps 
even some pioneer of thought, will recall with 
gratitude an introduction to the fascinating study 
of radio and the ether, and Uncle Jack Frost's 
Wireless Yarns will be as bread cast upon the waters, 
returning after many days." 

We can warmly commend these very reedable 
little Yarns to the notice of the elementary reader. 

* Uncle Jack Frost’s Wireless Yarns on Good 
Reception and How to Get It." London: The 
Wireless Press, Ltd., 12-13 Henrietta Street, W.C.2 
102 pages. Numerous diagrams. Price 2s. net 
Post free 2s. 2d. 
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Plans аге being prepared for а broadcasting 
station in Bouzaria, Algeria. The studio will be 
located in Algiers and connected to the station by 
ground cable. 

s * * 

Loud speakers are being placed in prominent 
positions in the Huddersfield football ground so 
that the crowds may enjoy broadcasting during 
intervals. | 

* % ж * $ 

A portable radio set has appeared in Paris having 
as an aerial a cloth, into which the wires are sewn. 
The aerial can thus be folded up and placed in 


the pocket. 
* * * * 


The B.B.C. hopes to broadcast weekly from 5 XX 
one of the provincial programmes. Birmingham, 
Glasgow and Bournemouth are the first to be 
relayed in this manner. 

* * * k 

An order has been issued forbidding the erection 
of aerials in rooms at the Royal Marine Barracks, 
Plymouth. Frame aerials are permitted subject 
to the general approval of the occupants. 

* ж * * 


WIRELESS AND THE PRESS. 


What is computed to be the longest press vireless 
message ever dispatched was Reuter's verbatim 
account of the Prime Minister's speech at Geneva 
on Wednesday, September 3rd. Most of the 
sections were received in London in an average of 
fifteen minutes, notwithstanding & severe thunder- 
storm. 


NEW EUROPEAN D.F. SCHEME. 


A network of seven D.F. stations is to be estab- 
lished in England, Belgium, France and occupied 
Germany, according to press reports. The system, 
which will comprise main and sub-stations, should 
prove of great benefit to the Continental Air Services. 


NKF HEARD ON SUPER HETERODYNE. 


The short wave tests from NKF Washington, 
particulars of which were announced on page 582 
of our issue of August 13th; have been heard clearly 
by Mr. E. J. Simmonds (2 OD), of Gerrards Cross, 
Bucks, using а super-heterodyne receiver. 

At 12.10 a.m. (G.M.T.) on Monday, September 
8th, NKF was sending the following message :— 
" Test on 54 metres. Reports of these signals аге 
invited and will be appreciated by the U.S. Naval 
Research Laboratory at Belle Vue, Washington, 
D.C., U.S.A." Although atmospherics were strong 
on the British side, the signals were very strong and 
absolutely steady. Moreover, the signals were still 


readable with the aerial coil removed. An import- 
ant feature of this reception is that Washington 
must have been in daylight throughout the test. 


SWEDISH AMATEUR SEEKS TESTS. 


The photograph below depicts the Swedish 
amateur station SMZY, owned and operated by 
Mr. Gustav Lamm, of Roslagsnaesby, near Stock- 
holm. 

For DX work SMZY employs unrectified A.C., 
with an input power of between 40 and 100 watts. 
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The transmitting and receiving equipment o, 
SMZY, owned and operated by Mr. Gustav 
Lamm, a Swedish amateur. 


* 


Transmissions take place every Wednesday at 
12 midnight (G.M.T.) on wavelengths between 
98 and 130 metres, 108 metres being the most 
usual. Mr. Lamm welcomes reports on these 
transmissions and would be pleased to arrange 
two-way tests. 


DEFYING D.F. STATIONS. 


A description of an ingenious transmission 
system, designed to evade discovery by D.F. 
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stations, has been given in an interview accorded 
to our Paris correspondent by Mr. Reginald 
Gouraud, 8 DZ, the American amateur working 
in France. For four months the military authorities 
sought for Gouraud's transmitter, situated in the 
heart of Paris, without success. 

Actually the transmitter consists of two oscillators 
separated by ‘a short distance. The transmitter 
proper is of comparatively low power, using three 
valves of 60 watts each and an aerial of sixteen 
copper wires forty feet long. 

In practice the main station transmits on a wave- 
length between 1,200 and 1,500 metres. The 
auxiliary oscillator“ tunes in at the same wave- 


The Edinburgh Relay Broudcasting Station 2 EH, is now giving great satisfaction. 
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BROADCAST PHOTOGRAPHY COURSE. 


The Association Générale des Amateurs de T.S.F. 
in Paris is broadcasting a series of talks on photo- 
graphy from L'Ecole Supérieure des P. & T. Station. 


DISTANT RECEPTION OF ECOLE 
SUPERIEURE. 


An analysis and summary of reports of distant 
reception prepared by the management of l'Ecole 
Supérieure des P. & T., Paris, reveals that the station 
is heard regularly as far away as Cadiz, Spain; 
Saltjosbaden, Sweden ; Zagreb, Yugoslavia; ani 


some 1,600 miles out to sea. 


[Photo: Barratt's. 


The photograph provides 


a clear view of the transmitting panel. 


length. A concert transmitted by the main 
station is therefore '' reinforced " by the auxiliary 
station acting in much the same way as a heterodyne. 

When Gouraud began his transmissions the two 
goniometrie stations of Issy-les-Moulineaux and 


Porte d’Orleans, at two different gates of Paris, 


made a united effort to discover his whereabouts. 
As a result the mystery station was traced to the 
Rond-Point des Champs Elysées, a point actually 
midway between the two transmitters. A D.F. 
motor-car then came into action, but merely wan- 
dered aimlessly through the Paris streets, hopelessly 
confused by the double transmission. Gouraud 
finally disclosed his position voluntarily, having 
comp:etely baffled the authorities. 


In addition, reports of reception have come from 
Toronto and Montreal, as well as from Amarillo, 
in Texas, and Covington, in Ohio. These, however, 
are regarded as freak results. 


AMATEURS IN U.S. RADIO CONFERENCE. 


A national conference, to consider the bette? 
voluntary regulation of wireless in the United 
States, is to be held at Washington on September 
30th under the direction of Mr. Hoover, Secretary 
for Commerce. One of the most important ques: 
tions to be considered is the inter-connection ©! 
broadcasting stations by long distance telephones 
Other proposals include а revision of the presen 
wavelengths to reduce interference, the limitation 
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LISSENIUM . 


Give the valve a chance—after nightfall. 


NCE darkness has fallen, the conditions for distant 

reception are most favourable—if you are 
using LISSENSTAT control. 
With dark nights and this control you give the fine 
detecting characteristics of the valve every chance to 
take you farther afield than ever you have been before. 
There is a thrill in realising that you are on to an 
unknown station which will make you glad you fitted 
LISSENSTAT control. With it you can critically 
control electron emission so as to get right on the very 
spot necessary for the finest detection —so essential in 
long distance telephony. 


Receivers which are fitted with 
LISSENSTAT control are 


equipped for the finest detec- 
tion possible. 
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LISSENSTAT (patent pending)— 1/6 


gives the most acute tuning possible.. 
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LISSENSTAT MINOR (patent pend- 
ing)--is replacing many thousands of discarded 
and inetficient rheostats. Provides LIS- 3 6 
SENSTAT control at a popular price.. / 


) h- UNIVERSAL | oH 
1 .. : : N. 11: L 


LISSENSTAT UNIVERSAL 
(patent pending)—with its protective 10 [6 
evice for dull emitters .. .. .. 


HE 


Delivers all its stored up energy— 


When a coupliog condenser is leaky it makes the grid of the 
valve highly positive, due to the leaking of the Н.Т. battery 
through the condenser to the grid, so eluding the purpose of 
the condenser which is to stop this voltage getting on to the grid. 


Use Lissen Fixed Condensers— 


made with scrupulous care—accurate to 6°%—they never 
leak—they never vary—they deliver all their stored up 
energy—all the time. 

Capacities: — 
001 to .003 2/6 


0001 to .0009 2/- .004 to .006 3/- 


LISSEN LIMITED, 


Woodger Rd., Goldhawk Road, Shepherd's Bush, London, W.12 
CGelephones: 3380, 3381, 3382, 1072 Hammersmith. 


Telegrams : “ Lissenium, London." 


PARTS WITH HIDDEN POWER—BUILD WITH THEM 


Parts that pull together 
When you know that every vital 
parl in your receiver is pulling 
strongly with each other, you 
know that you have a receiver 
which is the best you can ever 
gel. 


Don’t mix your parts— 
there is a LISSEN Part for 


every vilal place. 


ASS äx .... ̃⅛—⅝p—t ЕТЕЛ ИЕНЕН 


xiv THE WIRELESS WORLD AND RADIO REVIEW SEPTEMBER 17, 1924 


PA rr epee ep eee ae — анааан 
ISON BELL VARIABLE | 
CONDENSERS ; 


Illustration shows one of the three 
Edison Bell Variable Condensers about 
which everybody is talking. The accu- $% 
rately adjusted metal to metal bearings ДЫ 


— 
pe 


A 7 EN 


provide them with smooth, silent action. gf 
There are no tapped holes—moulded-in $$ 
brass bushes are used throughout. This 
together with the unique four-pillar con- 
struction ensures perfect rigidity. Insula- 

tion between vanes is extremely high. 

A three-plate vernier with positive 
maximum and minimum stops is incor- 
porated in the above and other models 
facilitating very fine tuning. The matched 
vernier and main Condenser knobs are 
fitted on plain spindles so as to be easily 
adjusted for various panel thicknesses 

and the three moulded feet ensure good 
insulation when using Condenser as unit 

in experimental work: 
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Price 17/6 Price 12/6 Price 14/6 


Eboneum Mouldings are used in the Best Sets because they give 
Supreme Satisfaction under the most exacting conditions. 


EDISON BELL RADIO | 


WHOLESALE AND EXPORT ONLY. 


WRITE FOR CATALOGUE—OR CALL AT 


Manufacturers and Patentees :— SALES OFFICE :— 
J. E. HOUGH, Limited, J, F. HOUGH, Ltd., 
EDISON BELL WORKS, 32 Victoria St., 
Glengall Rd., London, S.E.15 S.W.1 


There is over Thirty 
Years’ Reputation 
Behind the Name of 
Edison Bell—a selid 
guarantee of good 
faith with the Trade. 
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of transmitting. power, zoning of broadcasting 
stations, means for distinguishing amateur calls 
for foreign countries and future relations between 
the Government and commercial services. 

The advisory committee of the conference will 
comprise wireless listeners and broadcasters, the 
marine service, engineers, manufacturers of wireless 
apparatus, transoceanic communication experts, 
several Government departments, and amateurs. 


“ AIRWAYS.” 


Maintaining the interest promised by the first 
issue, the September number of '' Airways pro- 
vides a selection of admirably illustrated articles 


The control room at the Edinburgh Relay Station. 


describing the activities of the Cross-Channel and 
Continental Air Services. It is published at six- 
pence monthly by Messrs. Newton & Co., of 48 
Russell Square, London, W.C.1. 


WIRELESS APPARATUS FOR LIGHTHOUSES. 


Wireless transmitting apparatus is to be installed 
im all lighthouses on the British coast. A skilled 
operator will be put in charge, whose duty it will 
be to warn ships at sea of impending danger. 

A Trinity House official stated that it may be 
some months before the wireless sets are fitted, but 
t here is no doubt that they will greatly increase the 
warning capabilities of lighthouses. Reports on 
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weather conditions and heavy seas will be sent out 
to mariners, who will also have the light to warn 
them of dangerous coasts and shoals. 


SOUTH AFRICAN BROADCASTING TESTED. 


Conclusive demonstrations of the efficiency of the 
Johannesburg broadcasting station have been given 
by Mr. J. C. Carpenter, who has completed a lengthy 
motor tour through Zululand, testing the strength 
of JB’s signals, A seven-valve frame aerial set 
was carried and the results were highly satisfactory ; 
one of the most successful tests being made in the 
veldt fifty miles from Vryheid. The natives in the 


j,Photo Barratt's. 


Many of the components used will be recognised. 


district, many of whom have never seen a motor-car, 
were at first amazed by the novelty, and were with 
difficulty persuaded to listen-in. Ultimately they 
became enthusiastic. 


FILMS BY WIRELESS. 


An invention by which it is hoped to broadcast 
cinema dramas within the next twelve months is 
claimed by Colonel E. H. R. Green, of New York. 
According to press reporta, the inventor has given 
a demonstration in which a film story was trans- 
mitted a short distance in the presence of experts, 
who share his confidence that a new era in trans- 
mission will soon be opened up. 
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NAVY AND THE “ВЕАМ” SYSTEM. 


While the beam method of wireless is being 
received with acclamation for the purpose of 
colonial communication, Admiralty opinion of 
the system is tempered with a certain coolness 
owing to the present limitations of beam communi- 
cation to the hours of darkness. An Admiralty 
authority stated the position to a Morning Post 
representative in these terms: 

“ Business men and other private users of the 
wireless System may so regulate their despatches 
as to take the maximum advantage of the darkness, 
when the transmission is good, and ‘lie off’ 
during the daylight. But the Navy is in a different 
position." 

The Marconi Company replies that the “ beam ”’ 
System is only à year old; that it has already 
justified itself within a period of months as fully 
efficient during darkness and for some part of the 
daylight when the sun ie &t а low altitude; and 
that with almost each succeeding day the daylight 
gap of reduced efficiency is being gradually narrowed. 


WIRELESS AERIALS AND POWER WIRES. 


In the fourth annual report of the Electricity 
Commissioners, reference is made to representations 
which have been made to the Commission by the 
Incorporated Association of Electric Power Com- 
panies with regard to wireless aerials placed near 
overhead power lines. Аза result of correspondence 
between the Commission and the Post Office, the 
Postmaster General has given notification that he 
has decided to insert in all future wireless licences 
& condition to the effect that an aerial which 
crosses above or is liable to fall upon any overhead 
power wire (including electric lighting and tramway 
wires) must be guarded to the reasonable satis- 
faction of the owners of the power wire concerned. 


PUBLIC WIRELESS AUDITIONS. 


In the Passage des Lions, Geneva, a large hall 
has been opened for public auditions of European 
broadcasting. An admission fee of 50 centimes is 
charged. 


EXTENSION OF AJ.S. WORKS. 


Owing to the rapidly increasing demand for 
their wireless products, Messrs. A. J. Stevens 
& Co. (1914), Ltd., have again found it necessary 
to increase still further their already extensive 
works at Walaall Street, Wolverhampton. The 
building operations now in progress, will, when 
completed in about two months time, add some 
50,000 super feet to the works and office accommo- 
dation. 


BOOK RECEIVED. 


Where to Seek for Scientific Facts. By Alec B. 
Eason, M.A. (Cantab.), A. M. I. C. E., A. M. I. E. E. 
(London: S. Rentell & Co., Ltd., 36 Maiden Lane, 
W. C. 2. Pp. 42 + vi. Price ls. net). 


CORRECTIONS. 


b- Two small errors occurred in the advertisement 
of Messrs. The General Electric Co., Ltd., appearing 
on page xx of the issue of this J ournal of September 
3rd. In the phrase “a companion valve to the 
Detector R.5v. and Power Amplifier D E.3 ” the 
latter should have read D. E. 5.“ Filament 
volts 5 to 5-1 ” should have read *'' 5 to 5:5." 


Club Activities 


. Correspondence for Secretaries of Societies will be 
forwarded 4f addressed to the office of this Journal, 
cjo The Editor. 


Many societies have still to get into swing for 
the winter session, and at present the number of 
meetings held íalls far short of what may be 
expected in а month's time. The reversion to 
" winter time" will give the necessary stimulus 
and it is quite possible that this session may be a 
record one in the annals of many clubs. 

* * * » 

An authority on crystals, in the person of 
Mr. Baldhatchett, A.M.I.E.E., lectured before the 
Lewisham and Catford Radio Society on Thursday, 
September 4th. Mr. Baldhatchett brought with 
him many specimens of crystals, some of which 
were unknown to the members, and delighted his 
hearers with & wealth of information on the subject. 
The Society spent ап enjoyable Field Day at 
Littlehampton on September 7th. 

* * * ж 


Bringing in Brussels оп а loud speaker with а 
two-valve receiver was accomplished by Mr. Battell, 
demonstrating before the Hackney апа District 
Radio Society on September 4th. London was 
entirely cut out without the use of а wave trap. 
At the same meeting Mr. Heath created interest 
with his self-contained two-valve portable set, 
which proved to be very stable in operation. 

* * * * 


The Radio Experimental Association of Not- 
tingham has opened its session with the election of 
a new chairman, Mr. R. Pritchett, B.Sc. The next 
ordinary meeting of the Association takes place on 
September 25th. 


FORTHCOMING EVENTS. 


WEDNESDAY, SEPTEMBER 17th. 
Tottenham Wireless Society. Lecture: ‘‘ Wireless in Schools.” 
By Mr. Usher. 


Radio Research Society, Peckham. At 44 Talfourd Road. Hati- 
yearly General Meeting. 


Golders Green Radio Society. Lecture: The Care of Accumulators 
and Rectifiers.” By Captain I. A. J. Duff. 


THURSDAY, SEPTEMBER 18th. 

West London Wireless and Experimental Association. At Belmont 
Road School, W.4. Lecture: Measurement of Wirel.ss 
Quantities, Part I.“ By Mr. F. E. Studt. 

Bournemouth and District Radio and Electrical Society. At 7 гп. 
At the Canford Hall, St. Peter's Road. Lectures: ‘‘ The Valve 
and tbe Theory of its Operation. "By Mr. W. H. Peters, B.Sc. 
“ Simple Wiring Diagrams." By Mr. L. O. Sparks. 


W Amateur Radio Society. Lecture by Mr. Stanley 
ard 


FRIDAY, SEPTEMBER 19th. 

Holy Trinity Meccano and Radio Club, Barnsbury. At 7.30 P. m. 
In the Parish Hall, Richmond Road. General Merting to opea 
Session. 

Leeis Radio Society. At 7.30 p.m. At the Woodhouse Lane 
U.M. Schools. Fourth Annual General Meeting. 


SUNDAY, SEPTEMBER 21st. 


Golders Green, Hendon and Hounslow Radio Societies. Jom: 
Field Day. 


теў. 
* X 
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Readers desiring to consult the Wirelexs World " Information Dept. 
should make use of the coupon to be found in the advertisement section. 


Н.Т. SuPPLY FROM D.C. MAINS. 


HE use of power valves for low frequency 

amplification makes very great demands on 
the H.T. battery, and many amateurs who have 
been in the habit of buying the standard type of 
Н.Т. battery аге beginning to find the frequent 
renewale rather costly. Manufacturers are getting 
over this difficulty by increasing the size of the cell 
units forming the battery, but this makes the 
battery much more costly, and many amateurs 
wil prefer to pay a little more and get a set of 
accumulator Н.Т. units, which work out cheapest 
in the long run. 


OC MAINS 


D TERMINALS Ç 


H.T. supply from D.C. mains, 


Milf D.C. lighting mains are available. the method 
indicated above may be used to obtain the anode 
current for the valves. Two metal filament lamps 
of low candle power and current consumption are 
connected in series across the mains. Both lamps 
should have a voltage rating equal to the voltage 
of the mains. This will have the effect of approxi- 
mately halving the current consumption from the 
mains, and if the H.T. terminals were accidentally 
short-circuited, the worst that would happen 
would be the application of the full voltage to one 
of the lamps, which would burn at full brillianey. 
The two lamps act as a potential divider, and the 
H.T. voltage may be varied by altering the relation 
between the resistances of the lamps, bearing in 
mind that for a given voltage the resistance is 
roughly inversely proportional to the candle power. 


Thus the voltage of the mains will be halved if 
two lampe of equal candle power are used and the 
voltage will be less than half if the lamp A has a 
higher candle power than the lamp B. 

Condensers and choke coils are connected in 
the H.T. circuit to smooth out the hum due to the 
commutator ripple on the mains. Ordinary Mans- 
bridge type condensers are suitable for this purpoee, 
and Fullerphone 500 ohms choke coils or old 
induction. coils may be used for the smoothing 
coils. 

While this method of obtaining H.T. is most 
satisfactory when the negative side of the mains 
is earthed, tt can be used with a positive earth 
provided that a condenser ot good quality is 
connected in series with the earth lead from the 
receiver. When the positive main is earthed, it 
should be remembered that the set as a whole is 
above earth potential, and that the operator is 
therefore liable to receive a shock if he touches 
any metal parts of the receiver, or if the insulation 
of the telephones is faulty. 


NEGATIVE H.T. TERMINAL to — L.T. 
or + L T. ? 


WE are often asked to compare the advantages 
to be gained by connecting the minus side 
of the H.T. battery to + and to — L.T. respectively. 
When the — H.T. terminal is connected to + L.T., 
the voltage of the L.T. battery 1s added to that of 
the H.T. battery, and a saving of two or three 
cells may be effected in the case of the H.T. battery, 
assuming that the H.T. voltage is critical. With 
this connection, however, the anode current is 
made to traverse the L.T. battery, since most of 
the anode current returns to the valve cia the nega- 
tive side of the filament. 

When the negative Н.Т. terminal is connected to 
— L.T., one looses the small addition to the H.T. 
voltage, but in this case the anode current is able 
to return directly to the filament. A definite rule 
for connecting the H.T. battery cannot be given, 
and the best position should be found by trial; 
but experience shows that in the majority oí cases 
best results are obtained when — H.T. is connected 
to — L.T., particularly in the case of short wave 
reception. 
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GRID POTENTIAL. 


N connection with the reporte of valve teste 

which have been published recently in this 
journal, many readers have asked us to define the 
exact meaning of the grid potential values appearing 
along the base of the grid voltage—anode current 
characteristic. The grid potential is defined ав the 
difference of potential between the grid апа the 
negative end of the filament. The plate potential 
is also measured with respect to the negative end 
of the filament, since most of the anode current 
returns to the filament via the negative leg of 
the valve. If the potential were measured with 
respect to the positive end of the filament, its 
apparent value would be affected by variations 
of the filament temperature due to changes in the 
value of the external filament resistance, or in 
the value of the anode current. 


4l 
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. In actual practice there is little difference 
between the results obtained with these two 
arrangements, but it is significant to note that 
in the case of moet of the B.B.C. stations, the 
spacing rings are in direct contact with the aerial 
wires. We think that this method is to be recom- 
mended, as the maintenance of а satisfactory 
degree of insulation at the rings presente & some- 
what difficult problem. 


COUPLING IN THREE CoIL TUNERS. 


N amateur who has been taking notes of the 

angular coupling between the coils in his 
three-coil holder for different wavelengths writes 
to ask for an explanation of the fact that the angle 
of minimum coupling between the A.T.I. and closed 
circuit is less than 90 degs. The closed circuit is 
mounted in the centre fixed coil holder, and the 


“Т 
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Circuit for а four-valve receiver. 


CIRCUIT FOR A FOUR-VALVE RECEIVER. 


E were recently asked to supply & circuit 

diagram for a four-valve receiver in which 
the first stage of L.F. amplification is transformer 
coupled to the detector valve, and the second 
L.F. valve is resistance capacity coupled. The 
circuit is reproduced above, and suitable values 
are indicated where possible. The anode resistance 
of the first L.F. valve should be about three times 
the impedance of the valve. A single stage of H.F. 
amplification is employed, and the reaction coil 
is coupled to the aerial circuit. 


САСЕ ТҮРЕ AERIALs. 


qu seems to be an idea prevalent among 
amateurs that one particular method of spacing 
the wires of & cage aerial will give better results 
than any other. While some maintain that the 
rings used to separate the wires should be entirely 
insulated from the wires themselves, others prefer 
to connect the wires together through the spacing 


A.T.I. апа reaction coils are movable and are 
mounted on either side of the closed circuit. 

On decreasing the coupling between the A.T.I. 
and closed circuits he finds that signals decrease 
and finally cease when the A.T.I. is at an angle 
of about 70 degs. with the closed circuit оой. 
When the angle is increased to 90 degs. when 
theoretically there should be zero coupling between 
the coils, signals are comparatively strong. 

The explanation of this phenomenon will probably 
be found in the fact that a reaction coil is being 
coupled to the closed circuit. Under these conditions 
the axis of the resultant field linked with the reaction 
and closed circuits is not necessarily at right 
angles to the plane of the closed circuit coil. For 
this reason the angle of minimum coupling with 
the A.T.I. may differ from 90 degs. In order to 
check this hypothesis, it will be necessary to change 
the position of the reaction coil, and to observe 
whether this makes any alteration in the angle of 
minimum coupling between the A.T.I. and the 
secondary circuit. 
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FULLER RED Line RED LINE E EBONITE 


(GUARANTEED LEA LEAK FREE.) 


FOR RADIO PANELS. 
Many so-called ebonite panels possess practically none of the qualities which 


make real ebonite the best material for Radio panels. Fuller’s Red Line 
Ebonite is distinctly branded and guaranteed Leak- free. Always ask for it. 


Fullers United Electric Works, Limited, 
Woodland Works, Chadwell Heath, , Essex 
Telephone : Ilford 1200 (6 иез). Telegrams: Fuller, Chadwell Н 

LONDON DEPOT—S8]{HIGH STREET, W.0.2. Telephone : 3 3050. 


PRICES REDUCED 


IN CELLULIOD 
4 volt 40 amp. 17/6 6 volt 4o amp. 23/5 
4 volt 6o amp. 21/6 6 volt 6o amp. 31/2 
4 volt 80 amp. 28/- 6 volt 8o amp. 88/8 | 
4 volt тоо amp. 80/- 6 volt 100 amp. 43/4 | 
4 volt 120 amp. 34/10 б volt 120 amp. 49/5 | 


Not so very long agotthe common; or garden рї 
which 8 b i “ stay; «put, : wasza; serious | 
babes howled their distrust of it. But ingenuity | 
has domesticated it to-day in the far more com- ^ 
fortable safet y-pin, А 

г —(Һеҹпехрепѕіуе universal contact--marks | _ 
as great an advance in radio and electrical science 
аз does the safety-pin in everyday life. It super- 


sedes all forms of switches, plugs and | 
for it does all their work—and 1 КИР 


| CLIX "калек тн FET | PIN OF THE 
Insulators — (Six RADIO AND |i) ELECTRICAL 


б ightin | 1 реп 1а yells, Bushes (Six The. introduction of this in genious | 
House lighting sets in open Glass Cells. Е ee, А — atte ee 
| CLIX is patented ali advent of a standardised system | 
| over the world, of wiring. 


Obtainable from all good Wireless Dealers 
or direct from the Palais and Manufacturers: 


AUTOVEY ORS LTD 


Radio Engineers and Contractors, | 
VICTORIA STREET, LONDON, м,уу.1 4. 


B4 


you're after 


)u cannot better the famous Hart Collins One-Valve 

Receiver—the „ Tuninall" Besides receiving at least 
five of the B.B.C. and some. Continental Stations, you can 
easily get б N b! Simply plugging in suitable coils. 
Actual?results havelproved reception of the high power 
station to be ho exceptionslly good. \ 
Send for How to*work the Hart Collins Receiver " 
and full detaiis of the Hart Collins range of Sets 


HART COLLINS, LTD. 


Radio Instrument Manufacturers 
38a, ae = 3 5 hn e 


it's 


The »Tuninall“ a de- Luxe. 


7208 jete with one pair headphones, 40 d > flament Msi 
Mode О!” \ V.H.T ppm standard v zx b 100 of Бес wie tors, lead-in mu 8 
, London,” and earth wire, 20. Suitable coils for B x d Radiola, > {тт oe 
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ШШШ НЕ NAME SULLIVAN HAS BEEN 


CONTINUOUSLY ASSOCIATED WITH THE DESIGN E 
AND MANUFACTURE OF WIRELESS APPARATUS 
AND TESTING AND RESEARCH APPARATUS OF THE 
HIGHEST STANDARD FOR MOST OF THE STAN- 
DARDISING AND EXPERIMENTAL LABORATORIES 
SINCE 1900. 


— 


ТОТО 


| 


The PRICES of many 


of our components have been 


CONSIDERABLY REDUCED 


E the natural consequence of mass 
production necessitated by the 
increased demand. 


MM ee 
ТО 


Write for List W5(c) of Wireless Components best suited 
for the building of sets both for Reception and Transmission 
to conform with the latest modern practice. Electrical Efficiency 
has been carefully considered in their design. Tuning Induct- 
ances for oscillatory circuits of both Receivers and Transmitters 
have the minimum possible Effective High Frequency Resist- 
ance and Condensers are constructed with a view to Constancy 
and Low Power Factor. Also write for 


Leaflets of Complete Receivers, Magnifiers, Transmitters, = 
Wavemeters, etc. 
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ШШШ 


Inquiries Invited for Specially Constructed Sets. 
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H.W. SULLIVAN. LTD. 
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Offices: WINCHESTER HOUSE . LON DON .E.C.2. . London Well $58 | 


—— . IDEEN TI ed beet. Stoch , Leadon > 


Printed by Sanders Phillips & Co., Ltd., Chryssell Road, London, 8.W.9, for the 

Proprietors and Publishers, The Wireless Press, Ltd., 12-13 Henrietta Street, Lendon, 

W.C.2.; Sydney, N.S.W., 97 Clarence Street ; Melbourne, 422.24. NIENDE) Cotlins 
Street ; ; New York, 326 Broadway. 


|. WORLD 


AND 
RADIO REVIEW 


ep & 


7 


PRICE 4° NET. 


OCT 131: 
MAKING A 

H.F. VOLTMETER AND 
RECORDER 


CONVERTING RECEIVERS 


FOR 1,600 METRES 


BUILDING SMALL 
POWER TRANSFORMERS 


No. 261 бн av! 


THE WIRELESS EXHIBITION 


E | 
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CN ELECTRICAL 
WESTON i5 
| INSTRUMENTS 


THE WESTON 
Filament Voltmeter 


for Receiving Sets 

MODEL 301. 
Simplified tuning by eliminating guesswork as to valve 
adjustments. 
Filament voltage control increases the life of the valve 
from two to three times. 
The Weston Filament Voltmeter is accurate and can be 
relied upon for duplication of results. 


ALL THIS MEANS 


BETTER RECEPTION! 
List Price £2:9:0 MODEL зот. 


WESTON ELECTRICAL INSTRUMENT CO., LTD. FILAMENT VOLTMETER. 
Audrey House, Ely Place, Holborn, E.C.1 


Telephone : Holborn 2029. Telegrams : “ Pivoted, Smith, London. 


H.F.—“ Discol” Transformer 
L.F.—“ Tangent Transformer 


Success depends upon the efficiency of your components 


The DISCOL " 
H.F. TRANSFO 
Fitted with strong real 


ebonité cheeks— unbreak- 
able. 


' Efficiency over all wave- Me 
lengths—75 m. to 4,050 m А 
оо ested on actual broad- 

Price, 12/6, 14/6 and 25/-. 


Ask your dealer or write us direct. 


GENT & CO. LTD. 


we are showing ai wy Se N.A.R.M. ESTABLISHED 1872. 

xhibition, Albert Hall, Sept. 27th— ү | oP ey 

Oct. 8th. StandjNo.£64. Manufacturing Electrical Engineers 
‘Faraday Works,” 

London: 25, Victoria Street, 8.W-L, 


рее уы: Тыш I. EICES TER. 


Price .. .. 5/6 each 
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RADIO TOPICS. 


OPENING OF THE WIRELESS 
SEASON. 


T has come to be recognised, perhaps 

even more in the United States than in 

this country, that wireless has its 

seasons. The scason here is about to 
open, and several events of importance are 
to take place in the near future. 

The presidential address by Dr. W. H. 
Eccles, F.R.S., to the Radio Society of Great 
Britain will be given on Wednesday, Sep- 
tember 24th, and it is believed that a rousing 
speech on the future of the amateur may be 
expected. This address will open the new 
session of the Society, and a number of 
important lectures are being announced for 
future dates. 


THE WIRELESS EXHIBITION. 


sk Exhibition is announced to open 
on Saturday, September 27th, at 
I2 noon, at the Albert Hall, and this 
will provide a good start for public interest 
in broadcasting for the autumn and winter. 

Elsewhere in this issue reference is made 
to the Exhibition, and some of the new 
apparatus which will be seen there is reviewed. 


BROADCAST RECEIVING SETS 


ON BOARD SHIP. 


T is now becoming so usual a practice 
[~ travellers to carry with them a 

portable receiving set, especially when 
making a voyage, that it has been considered 
necessary by the General Post Office to issue 
a special notice on this subject. 

The notice explains that under the Wireless 
Telegraph Act, 1904, the Postmaster-General's 
authoritv is necessary before wireless appa- 
ratus can be installed or worked on board 


a British. ship. It is not necessary for 
individual passengers to take out licences, 
but is sufficient that the shipowner should 
obtain a licence for each ship on which 
broadcast receivers will be used. 

This decision has its parallel in what we 
understand to be the regulations with regard 
to obtaining a licence for hospitals and 
similar institutions where one licence is 
sufficient to cover the use of several receiving 
sets in the institution. The Post Office 
make it quite clear that the employment of 
broadcast receiving sets on board ship must 
not be allowed to interfere in any wav with 
the commercial wireless installation on 
board. The use of the ship's main aerial is 
strictly prohibited, except when a ship is in 
port. The broadcast apparatus must not 
be connected in any way with the ship's 
main wireless installation, and the ship's 
operator is prohibited from concerning him- 
self with the operation of broadcast apparatus 
during his hours of watch. 

We note that those who make use of the 
broadcast receiving apparatus must sign 
the usual declaration of secrecy to guard 
against the disclosure of any information 
which might result from the interception of 
any private telegrams. 


BROADCASTING IN SOUTH 
AFRICA. 


LTHOUGH the broadcasting station 
А = Johannesburg has been in operation 

for some little while, broadcasting 
began in earnest in South Africa with. the 
opening of the Cape Town Station, which 
took place on September 15th. The wave- 
length is 375 meters, and the call sign 
WAMG. It is interesting to note that 
South Africa has decided to model its broad- 
casting organisation on the lines of the home 
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country, and both as regards the arrange- 
ment of the studio and apparatus employed, 
the London station has been taken as a 
model. | 

Mr. King, of the B.B.C., has been exported 
to Cape Town as musical director, whilst 
Mr. Thomas, a Marconi engineer, has gone 
out to take charge of the technical side of 
the station. 

The transmitter itself is a 6 kW. Marconi 
installation. Another station which will be 
similarly equipped is being opened at 
Durban in November. 


THE INTERNATIONAL 
CHARACTER OF WIRELESS. 


T was naturally to be expected that as 
С broadcasting developed in 

various countries, and stations of higher 
power were employed, that broadcasting 
would tend towards becoming an inter- 
national affair. Some remarkable develop- 
ments have taken place recently in this 
direction. First. of all, we may make 
reference to the broadcast transmissions 
which are being arranged by The Wireless 
World and Radio Review and Radio Broadcast 
in America, to constitute International 
Radio Week. 

These transmissions will take place at the 
end of November and, it is hoped, will take 
the form of broadcasting from Continental, 
British and American stations on different 
nights, .whilst periods of silence will be 
observed in the various countries, so that 
interference shall not take place with the 
reception of the broadcast stations trans- 
mitting according to schedule. 

It has been recently announced from 
KDKA, the powerful American broadcasting 
station, that special programmes are to be 
arranged, when broadcast transmissions will 
be directed to various countries at different 
dates, and the entire programme will be 
conducted in the language of that country. 
Already at some Continental broadcasting 
stations the announcements are made in 
more than one language, and the same 
remark applies to stations in South Africa, 
which, it is understood, will make their 
announcements and conduct their pro- 
grammes in both Dutch and English. 

Esperanto, we note, has been adopted by 
the American Radio Relay League for inter- 
national amateur communication, and in this 


connection it is also of interest to learn that 
in Switzerland it is proposed that broad- 
casting from one station shall be conducted 
entirely in Esperanto. 


4 


DO WE NEED A NEW 


DICTIONARY ? 


RITING of international wireless 

and the question of language 

reminds us that we have been 
approached by one or two enthusiastic long 
distance amateurs who want us to compile 
a dictionary of amateur wireless terms more 
particularly for the benefit of those who 
hope to communicate with our friends in 
the U.S.A. this winter. 

Perhaps we ought to explain what has 
prompted such a suggestion. British 
amateurs who like to read American wireless 
papers and follow what is happening on the 
other side soon find that they meet un- 
familiar words not to be found in an English 
dictionary, nor even in a Wireless Pres 
Dictionary of Technical Terms." For- 
tunately, when reading an American article 
the context is usually a sufficient help to 
understanding the appro»aimate interpre- 
tation of ham," “shack,” “ oodles,” hard- 
boiled owl," Hi, and the rest, but in 
handling transatlantic traffic it is rather a 
different matter, especially as even thes 
terms have their abbreviations. 

We have thought of Esperanto as a way 
out of the difficulty, but even this does not 
help us much, because the equivalents do 
not exist in the international language. 

What then is the solution ? Are we going 
to set to work to learn this new wireless 
language of the American amateur or * 
English good enough for us? Surely our 
own English dictionary is rich enough a 
it stands to supply us with the vocabulary 
we need—then why should we attempt to 
follow a bad example of our American 
friends ? 

Unfortunately the tendency amongst some 
of our amateurs is to adopt the American 
mode of expression and to practice it at 
every opportunity. Personally we do not 
like it and see no necessity for it. The 
suggestion that we. should compile tht 
dictionary will not be acted upon and we 
hope our expression of opinion may meet 
with the support of the majority. 
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The Reflector at the Poldhu Station. 


TRANSMITTING A 10? BEAM. 


Ever since the question of the bcam system for long distance communica- 
tion was first mooted, great interest has been displayed in the experiments 
conducted by Senatore Marconi at the Marconi Station at Poldhu, Cornwall. 


HE general principle of the inven- 
tion lies in the concentration of 
the whole energy of a trans- 
mitter into a narrow angle so that 
a distant receiver working within th» arc 
of the angle would receive a consequently 
greater proportion of the energy radiated. 
It is also obvious that if each transmitter 
is limited to an angle of about то degrees 
it would be possible for 36 stations all trans- 
mitting from the same locality, and all using 


Atove : Short wave valve transmuting equipment at 


the Poldhu station. 


exactly the same wavelength, to work 
simultaneously and without causing 
interference. 


The transmitting aerial used consists of a 
number of vertical wires, fed simultaneously 
by a special feeding system. A second 
series of wires placed parallel to the 
first and one quarter of a wavelength behind 
acts as a reflector and renders the system 
unidirectional. The receiving aerial and 
reflectors are of the same general construction 
as that used for the transmitter. 

It has been stated that the ratio of the 
loss by radiation to the loss by ohmic resis- 
tance, and therefore the efhciency, 
remains constant for all sizes of the 
aerial at the same frequency. This 
efficiency figure is very high and it is 
claimed that it is of the order of 80 Ho • 


Below : The station building. 
Courtesy Marconi's Wireless Telegraph Co., Ltd. | 
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The complete instrument, suitable for measuring smal! potentials at high frequencies. 


A HIGH FREQUENCY VOLTMETER 


AND 


RECORDER. 


Many experimenters must have felt the need for an instrument capable of 
measuring low voltage alternating and oscillating currents at radio and 


speech frequencies. This 


instrument 


is not difficult to construct and is 


suitable for indicating on signal currents either before or after detection. 


By A. CASTELLAIN, B.Sc., A.C.G.I., D.I.C. 


HE instrument to be described 
serves the dual purpose of a high 
frequency voltmeter and a slow 
speed recorder, or rather relay for 
operating a recorder, for morse signals. 
It is an adaption of the voltmeter originally 
devised by Moullin, with the advantage of 
having an effective resistance of many 
.megohms, and thus not loading up circuits 
where potential differences are being 
measured. 
The circuit is essentially that of a rectifying 


three-electrode valve, the volts to be 
measured being applied to grid and flament 
through a 43-volt battery, so arranged as to 
give a permanent negative bias to the grid. 
In the plate circuit is placed the moving coil 
of a Weston relay and a plate battery. 
By using a grid bias battery of 44 volts it 15 
possible to measure voltages of nearly 
3 R. MI. S. volts without disturbing the circuit 
under test. 

The Weston Relay, when fitted with a 
mirror, makes an excellent galvanometer for 
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the purpose, being quite deadbeat in action. Begin by marking out the panel and 
The addition of the mirror is all the alteration drilling it for the various terminals, etc., as 
that is required to convert the relay. given in the dimensioned drawing. (Fig. т.) 


e к 
| М 


Fiy. 2. The circuit. 


Cut out a piece of the }-in. wood, 5 ins. 
long by 21 ins. wide, to fit under the panel 
and take the relay. Before proceeding 
further, screw this piece of wood to the panel 


hi 


q 
эл 


TA 
БУ. 


- 


20 27 
5° 
Fig. 1. Details for setting out the top panel. 


The following isa list of the components 
used. 

Weston Relay. . 

Ebonite panel (9 ins. х 5ins. х ; in.). 

Wood Бох (9 ins. х 5ins. X 5ins. 

inside dimensions), to take panel flush. 

Filament resistance. 

Ebonite (sins. x 2ins. x lin). 

4 valve sockets. 

8 terminals and suitable name tags— 
Н.Т. + and — ; L.T. + and — ; input 
(2), output (2). 

17 $in. brass wood screws and 2 2-in. 
iron wood screws, and 2 тў-їп. iron wood 
screws. 

Heavy gauge tinned copper wire, and 
{ in. wood for clamps. 

Е о ш flat) mirror and scrap — pi. з Details of the wooden framework which 
carries the Weston relay, grid battery and valve 
44-volt flash lamp battery. platform. 
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in its proper position, and then take the 
screws out again. This is to save trouble 
later on when the relay etc., is clamped to 
this piece of wood, as it would not then be 
easy to screw on the panel without damaging 
the relay unless the screw holes were already 
made. 

This piece of wood should be drilled 
and countersunk as required, after which 
it may be shellacked and put to dry. 
Meanwhile the two wooden legs and the 
clamp should be cut out. The legs should 
be long enough to reach the bottom of the 
box and so take the weight of the relay from 
the panel. - | 

The piece of ebonite (5 ins. x 2 ins. x } in.) 
should next be squared up, drilled and tapped 
o B.A. to take the four valve legs, also 
screwed o В.А. When the valve legs have 
been screwed in tight they should be counter- 
sunk. The valve platform may then be 
screwed in position on the wooden legs. 


Fig. 4. 


Before fixing the 44-volt battery in position 
tinned copper wires, about 8 ins. long, should 
be soldered to the four valve sockets. 

Clamp the battery in position, making 
sure that the negative lead is uppermost. 
Cut half this lead off and tin both. When 
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wiring up, keep the ‘wires well spaced and 
carry on until everything except the relay 
contact, is finished. 

In the present design only two “ output ” 
terminals have been allowed, one for the 


é E 


= ое —— 


Fig. 5. The valve platform. 


moving relay tongue and one for the stop, 
to which the tongue moves. To find which 
one this is, connect up H.T. and L.T. 


The internal connections. 


batteries and put in a valve. On turning on 
the filament resistance, with the input 
terminals not shorted, the relay coil will be 
seen to move over to one side. The stop 
towards which the tongue moves will be 
the required one. 
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Of course, if it is desired, two more 
terminals may be added, one for the other 
stop and one for the grid of the valve 
(without going through the grid bias battery). 

The last thing to be done is to fix a mirror 
on the moving coil of the relay. 

This mirror may be a tiny piece of plain 
mirror about }in. square stuck straight on 
to the aluminium frame of the coil, or prefer- 
ably a 60-in. or 80-1п. focus concave mirror, 
which may be obtained from Morlands, of 
Croydon. 
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А few remarks on the method of using the 
instrument will not be out of place. 

Using a D. E. R. valve the filament battery 
will have to be 2 volts, while for all usual 
types of valves 36 volts H.T. is a good value 
to use. 

Assuming that all batteries have been 
connected and filament not alight, short 
circuit the input terminals and focus the 
reflected spot of light on to a screen. 

À convenient screen is made by a piece of 
board 3 ft. by 1 ft., with a 1 in. hole bored 


View of the interior of the instrument. 
by means of an aluminium fou bracket. 


A f 

The concave mirror is mounted in a little 
cage of aluminium foil shaped as shown in 
the sketch. 

The foil is stuck with shellac on the under- 
side of the aluminium frame of the coil and 
left to drv overnight. 

Two $ in. holes should be made in the ends 
of the box opposite mirror and valve 
respectively, When the instrument is 
finished. 


The small concave mirror is attached to the moving coil 


in the centre, behind which a light is placed, 
А centimetre scale may be marked out on a 
strip of drawing paper and stuck to the 
board. 

The position of the spot should be on the 
zero of the scale. Now turn on the 
filament resistance slowly to about 
two-thirds of its full movement, and mark 
the new position of the spot -call it. the 
working zero. 
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If desired, the instrument can now be 
calibrated by noting the deflection pfbduced 
when. the voltmeter is connected across a 
non-inductive resistance carrying a known 
A.C. current. 


veL 


FRAME OF 
| CO 


Fig. 6. Details for securing the mirror. 


Whenever the voltmeter is used the true 
zero must first be checked, with the valve 
out, and, if necessary, corrected by moving 
the screen and scale, and then the filament 
resistance turned on until the spot has 
moved to the same scale reading corresponding 
to the working zero. In this way the volt- 
meter will be operated under the same 
conditions every time it is used. 

For those who cannot calibrate their own 
instruments, or have them calibrated, the 
calibration curve may be assumed to be a 
parabola, t.e., the scale reading varies as the 
square of the voltage or the voltage is pro- 
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portional to the square root of the scale 
reading. 

Thus the voltage is roughly proportional 
to the square root of the deflection, starting 
from the working zero. (Fig. 7). 

In conclusion, this type of voltmeter is, 
and has been for some time, extensively used 
both in research and in class work in the 
telegraphy and telephony laboratories of the 
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APPLIED VOLTS ——9 V 


SCALE READING 


Relationship between the applied voltage 
and scale deflection. 


— —— — 8 


Fig. 1. 


City and Guilds Engineering College, and thc 
actual design which has been described in 
this article has been adopted as standard in 
these laboratories. 


One of the most efficient methods for changing 


out valve circuits, when switching H.F. and L.F. 
amplifiers in and out of action, is by means of à 
barrel switch. "The switch shown here is of simple 
design and is attached immediately beneath the 


valve platform so that many of the spring contacts 
are actually carried by the valve stems. The 
switch, which has been designed by Mr. E. J. 
Baty, B.Sc., is here shown fitted to a Baty 


‘receiver. 
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METHODS 
1,600 METRES. 


SOME FURTHER HINTS ON 
ADAPTING CRYSTAL SETS. 


HE transmissions of the high 
.power experimental station of the 
British Broadcasting Company 
at Chelmsford have 
focussed a good deal of attention 
on the reception of telephony on 
fairly long wavelengths. At the 
time of writing it is still uncertain 
whether the Company will obtain 
official sanction for the institution 
of a permanent service from a 
station of this kind. As, however, 
it is fairly common knowledge 
that the Post Office has no 
particular objection to the scheme, 
and as it has already received the 
blessing of all except one of the 
Services, it appears highly pro- 
bable that the experimental transmissions 
which have so far taken place will lead at an 
early date to the erection and daily use of a 
permanent station. It is also nearly certain 
that if this station is allowed by the Post 
Office, it will work on a wavelength in the 
neighbourhood of the 1,600 mejres used for 
the experiments. 
The location is to be determined by a desire 
to get as near as possible to the centre of the 
country, and the distance by the limit of 
absolutely safe working over land lines. 

. In deciding the best way to set about the 
reception of this station, an important point 
is, of course, the nature of the apparatus 
already available. It is generally fairly 
simple to convert an existing set, designed 
for short wavelengths only, in such a way 
as to make it quite efficient for long waves 
also. Dealing here only with the crystal set, a 
number of models on the market are provided 
with a couple of sockets to enable a loading 
coil to be inserted in the circuit. Many of the 
crystal sets on the market, however, which 
are provided with means for plugging in a 
loading coil for long wavelengths are not 
provided with any satisfactory means of 
tuning the set when these coils аге inserted. 


OF TUNING TO 


135 


When the sets were designed the only long 
wave stations receivable on a crystal were 
of spark type, which tune so flatly that no 
accurate tuning of the loading coil was 
necessary. On telephony, however, the tun- 
ing is much sharper, and unless means of 
tuning are accurately provided the results 
will be poor. The trouble arises because 
nearly all these sets are tuned by varying 
the inductance of the original short-wave 
coil, and when the large invariable loading 
coil is added, the variation obtainable on the 
short wave coil is such a small proportion of 
the whole inductance of the circuit that it has 
very little effect on the tuning. It is then a 
mere matter of luck whether with the aerial 
in use the wavelength comes out somewhere 
near the desired value. This difficulty can 
be got over in at least three ways. The 
simplest at first sight is to provide a coil which 
is without doubt larger than necessary to 
tune the set up to the wavelength, and then 
to adjust it by peeling off turns until the 
desired result is obtained. 

A more satisfactory way of providing the 
necessary tuning is to fit the set with a small 
adjustable condenser in parallel with the 
windings. A parallel condenser is admittedly 
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inefficient on short wavelengths, but at about 
1,600 metres it will do no harm, and unless 
the type of loading coil used is specially 
free from losses, may even improve results. 
The value adopted should not be too high. 
About 0-00025 as a maximum is suitable, 
. and with this the loading coil can have 150 
turns. 

А third method which is very convenient, 
in that it requires no alteration to the set 
itself, except the addition of sockets where 
they are not already provided, depends on 
the following fact. Whenever a shcet of metal 
is brought near to the face of a coil, the 
inductance of the coil is reduced. This 
reduction may by suitable design be made 
quite large, say 50 per cent., without any 
serious losses being introduced; and by 
attaching a tuning plate of this nature to the* 


A NEW 
THE D.E. 5B. OF THE 


N the issue of August 20th, we com- 

mented editorially on the need for a new 

valve, pointing out that for resistance or 

choke coupled amplifiers, 1t was desirable 

to employ valves having a high amplification 

factor with a fairly low internal (anode 
filament) impedance. 

The M.O. Valve Co. have just introduced 

a new valve (designated D.E. 5B) having 
these characteristics. 


The usual grid-voltage anode-current 
curves are given in the accompanying 
figure. Upon examination, it will be seen 


that, considering the point of zero grid 
potential, for example, a change in the grid 
voltage of 1:5 volts (from o to — 1:5) 
reduces the anode current by the same 
amount as a change in anode voltage of 
from 150 to 120. Hence the amplification 


30 
I 


factor under these conditions 1s — 20. 


Again, when the anode voltage is 150, the 
anode current for zero grid voltage is 3:15 
milliamperes, while the anode current is 
only 2 milliamperes when the anode voltage 
is 120. Hence the internal impedance under 
30 
0·00115 


tliese conditions is — 26,000 ohins. 
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loading coil itself all the necessary tuning 
for the set can be obtained without difficulty. 
The arrangement as fitted to a Burndept coil 
is shown in the accompanying illustration, in 
which it will be seen that a spindle of brass 
is passed through the moulded base of the 
coil. To the spindle is soldered a plate of 
No. 20 gauge sheet copper, and the spindle 
and plate can be rotated in front of or away 
from the face of the coil as desired by means 
of an ebonite knob. Sweetness of motion 
as well as sufficient friction to retain the 
plate in any desired position is obtained by 
means of a pair of locknuts and a split 
washer. This method is applicable to all 
wavelengths, but for r,600 metres the coil 
should be one of 200 turns unless the aerial 
is very small, in which case it may be rather 
larger. 


— — 


VALVE. 


М.О. VALVE CO., LTD. 


ANODE CURRENT IN MILLIAMPERES 


GRID VOLTS 


The valve takes a filament current ot 
0:22 ampere at 5 volts, which is similar to 
that taken by the D.E. 5 valve. 
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DESIGNING SMALL POWER TRANSFORMERS 


In a recent issue the theory of the design of small transformers was dealt 
with. In this article practical information is given from which to 
construct transformers for amateur requirements. 


By W. JAMEs. 


ESTIMATING THE DIMENSIONS. 
HOSE who wish to construct a 
transformer for experimental work 
will find that quite a good idea of 
the dimensions of the core and the 
number of turns required may be obtained 
by making a few assumptions, and then by 
calculating whether the design is likely to 
prove satisfactory. 
The fundamental equation 


where 7 = the number of turns of wire con- 
nected in series 
F = the maximum value of the flux, 
and 
f =the frequency in cycles per 
second 
gives us the relation between the voltage, 
frequency, magnetic flux and turns. 


THE WINDINGS. 

The first factor to be cleared up is the num- 
ber of primary and secondary turns. We will 
assume, from our previous experience, that 
there will be between three and four turns 
per volt. If we take an average figure of 
3:5 turns per volt, we may estimate the 
number of turns at once. For the primary 
winding we assume (3:5 X primary voltage) 
turns, and for the secondary winding (3:5 
x secondary voltage) turns. 


THE GAUGE OF WIRE AND Its INSULATION. 

The gauge of the wire to be used may be 
found by allowing a current density of 1,000 
amperes per square inch. The nearest gauge 
corresponding with the area found in this 
way may be taken from Table т. 

As to the insulating covering of the wire, 
a double cotton covering is usually employed 
with relatively thick wires, and a double silk 
covering with thin wires. 


THE SPACE REQUIRED FOR THE COILS. 


Now the space required for the wires of 
the coils themselves may be estimated. For 
instance, if No. 22 D.C.C. is to be used, we 
know we can wind 26 turns per inch, or 676 
turns рег square inch. This is the theoretical 
space required for the winding. It is advis- 
able to estimate a space at least 25 per cent. 
greater than this to allow for uneven 


winding. 


INSULATION 


INSULATING TUBE 


A 8 


Fig.l. In sketch A, а circular former which just 

fits over the core is employed ; hence, the space 

marked А is wasted. In sketch B, the coil is wound 
on a rectangular former 


The total space occupied by the winding 
is obviously equal to the space required for 
the wires of the coil, plus the space required 
for insulation, plus that wasted because of 
the shape of the core and coils. Thus if the 
coils are wound on a circular former, there 15 
the spàce between the core and the surface 
of the insulating tube supporting the wind- 
ings (A, Fig. 1A) to be added. When the 
coil is wound on a rectangular former, Fig. 
IB, a suitable allowance should be made for 
the space occupied by the insulation between 
the core and the coil. 


THE SIZE OF THE CORE. 
e may now work out the formula and 


— "^ = . ` 
— an енне i 32 
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Standard * 
Wire 
Gauge. luchas. 


| 
| 
| 10 | :128 :012870 
| 
| 
| 


11 116 010570 
12 -104 008495 
13 092 006648 
14 080 005027 
15 072 004072 
16 064 003217 
17 056 002463 
| 18 048 001810 
109 .040 001257 
20 036 001018 
21 0032 0008042 
22  .028 0006158 
23 024 000424 
| 24 022 0003801 
2s 20 0003142 
26 018 0002545 
27 0164 0002112 
28 -0148 0001720 
29 0136 0001453 
30 | 0124 0001208 
31 | -0116 | -0001057 
32 0108 | -0000916 
33 0100 | -0000785 
34 | -0092 0000665 
35 | -0084 | -0000554 
36 | -0076 me 
37 0068 0000363 
38 |  -0060 0000283 
39 -0052 | 20000212 
40 | 0048 | -0000181 
41 .0044 0000152 
42 | -0040 «0000126 
43 0036 | -0000102 
44 0032 0000080 


45 0028 | 0000062 


find the total flux. Thus 


Е = VETE, volts 
and as E, f and T are known 
ns E x 108 
444 x fT 


Thus, if E = 200 volts, f == 50 cycles, and 


Г = 700 turns, 


200 X 105 
| Pu 


4'44 X 50 X 700 


| 


і 
i 
= 


Жайды! Resistance | Single! Silk Double Silk! Double 


in Ohms 


per Yard | per lb. at Turns Turns Covering. 


0-001868 
0-002275 
0-002831 
0-003617 
0-004784 
0-005904 


0-007478 
0-009762 
0-01328 
0-01913 
0-02362 


989 


130,000 lines 130,000 
approximately. 65, 00 


Table J. Properties of copper wires. 


60* F. per Inch. | per Inch. Turns 


per Inch. 
0-0120 7-64 7-55 7-04 
0-0200 8-41 8-30 7-69 
0-0280 9-35 9-22 8-48 
0-0550 10-5 10-4 9-43 
0-0820 12-1 11-8 10-6 
0-1400| 13-3 13-1 11-6 
0-2021 14-9 14-6 13-2 
0-3423 16-9 16-5 14-7 
0-6351 20-0 19 4 17-2 
1-315 23-8 23-0 20-0 
2-012 263 | 253 | 21-7 
| 33221 | 294 | 28-2 23-8 
5-498 333 | 318 26-3 
10-14 38-0 | 364 | 29-4 
14-38 42.1 40-0 | 31:3 
21-08 46-0 | 43-5 33-3 
32-21 506 | 476 | 357 
^ 46:55 ‚551 | 51:6 _ 37-9 
70-12 60-4 | 562 | 40-2 
98-65 65-2 60-2 42-4 
142-75 72-0 | 67-1 44-7 
185-80 76-3 70-9 46-3 31 
248-90 813 | 75:2 50-5 39 
337-50 87-0 ‚ 80-0 52-6 33 
471-00 93-4 | 85-5 | 54-9 34 
676-50 101 | 91-8 61-0 35 
1,009-0 110 102 | 64-1 36 
1,574-0 120 110 67-6 37 
2,598-0 133 121 71-4 38 
4,645-0 149 134 75-8 39 
6,360-0 159 142 | 781 40 
9,020-0 169 150 ЧЕЗ 41 
13,150-0 191 167 - 42 
20,120-0 206 179 а 43 
32,210-0 225 | 192 | — 44 
57860 0 247 | 


208 | -- 45 


If good quality laminations, such a: 
stalloy, are to be employed, a safe flux 
density is about 65,000 lines per square inch. 
When ordinary transformer iron is to be 
employed, it is not advisable to take a value 
higher than about 40,000 lines per square 
inch. If we take 65,000 lines per square 
inch as the flux density, obviously the core 
in the above example should have a cross- 
section of 


— 2 square inches. 
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The actual area should be 10-15 per cent. 
above this, because of the space occupied by 
the insulating material and the surface of 
the laminations. 


LEADING DIMENSIONS. 

Having now estimated the cross-section of 
the core and the space required for the 
windings and insulation, a scale drawing may 
be made. It is usual to use a core of rec- 
tangular cross-section, the depth being 
about one and a half times the width. Of 
course, a core of square cross-section may be 

employed if desired. 


[Courtesy : General Electric Co. 


A standard d. E. C. transformer core ready for 
winding. 


ESTIMATING THE LOSSES. 

From the scale drawing find the total 
weight of the core, assuming one cubic inch 
weighs 0:27 lb. The iron loss is then found 
by multiplying the weight in pounds by the 
appropriate quantity taken from Table 2, 
which gives the maximum power losses for 
stalloy* laminations duc to the combined 
effects of hysteresis and eddy currents. 


Table 2. Maximum power losses for stalloy lamin- 


ations. 


— ͤ ä—R— — — — — — =, — —— 


Watts per lb. 


| 


| Thickness 
of Maximum Flux | Maximum Flux 
Lamina Density, 64,500 | Density, 96,750 | 
tion. lines per sq. inch. | lines per sq. inch. 
NCC ета 
50 cycles, 60 cycles 50 cycleal60 cycles; 
| | 
0-002 | 0-68 | 0-85 1-71 2-09 
0-014 0-68 0-85 1-71 2-09 
0-015 0-70 0-87 | 1-75 2-16 
0-016 0-71 0-89 | 1:77 2:20 
0-017 0-73 0-92 1:82 2:27 
0-018 0-75 0.04 1:87 2-32 
0-020 0-78 0.99 193 2-43 
0-022 0-82 1-05 2-02 2.57 
0-024 0-87 111 | 2-14 2-70 
0-90 1:15 2-18 2-80 
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The copper loss is estimated by finding the 
total lengths of the wire in the primary and 
secondary windings from a knowledge of the 
number of turns and the mean length as 
determined from the drawing, and then 
finding the resistance from Table 1. The 
copper loss of the primary is then given by 
the primary current squared times its re- 
sistance, and the secondary copper loss by 
the secondary current squared times its 
resistance. 

The permissible total loss is usually about 
IO per cent. in small transformers. This loss 
may be about equally divided between the 
iron and the copper. 


THE MAGNETISING CURRENT. 

The ampere-turns per inch of the magnetic 
path necessary to produce the estimated flux 
density may be found from Table 3. 


Table 3. Giving ampere-turns per inch length of 
core. 


Flux Density Lines Ampere Turns per 


per square inch. inch length. 
77,400 26 
83,850 46-5 
90,300 67 
96,750 121 
103,200 202 


The magnetising current is then given by 
the ampere turns divided by 1-41 times the 
primary turns. А reasonable value is about 
то per cent. of the full-load primary current. 
If it is too high, the cross-section of the core 
must be increased, or its length reduced, or 
more turns may be added to the primary 
winding. 


‘Courtesy General Electric Co. 


A standard G.E.C. transformer yoke and core. 
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EXAMPLE. 

What would be suitable dimensions for a 
transformer to be employed with a full wave 
rectifier for charging accumulators (Fig. 2) ? 
The transformer is to work off a supply of 
200 volt 50 cycle current, and to deliver 
22 volts across each half of the secondary 
winding and a maximum current of 8 am- 
peres. 


Fig. 2. Connections of a step-down transformer to 
a chemical rectifier for accumulator charging. 


I. The power taken from the secondary 
is equal to the product of volts and current, 
that is, 22 x 8 = 176 watts. 

2. Assuming the transformer has an effic- 
iency of 9o per cent., the load taken from 
the mains is 196 watts. Hence the full load 


. 196 
primary current is 205 — 0:98 ampere. 


3. The number of turns in the primary 
winding may be estimated as 3:5 times the 
primary voltage, or 700 turns. The total 
number of turns in the secondary winding is 
then 2 X 22 X 3°5 — 154, or, say, 160 turns, 
to allow for the fall in voltage due to the 
resistance of the windings. А tapping will 
be made at the centre turn. 

4. As the full load primary current is 0:98 
ampere, a suitable gauge of wire at I,000 
amperes per square inch is No. 20 S.W.G. 
The secondary current being 8 amperes 
(which, however, only flows for one alterna- 
tion per cycle in each half of the winding) 
requires a conductor of about No. 14 S.W.G. 
Both wires should have a double cotton 
covering. 

5. Number 20 D.S.C.* winds 25:3 turns 
per inch, or 640 turns per square inch, and 
No. 14 D.S.C. winds 11°8 turns per inch, or 
140 turns per square inch. Hence the space 
required for the wire of the windings is 


—— 


* Double silk covered wire is employed їп this 
design in order that the transformer may be- 
compact, and the iron losses and magnetising 
current made a minimum. 
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75 T 25 per cent. = 1:4 square inches for 


the primary and == m 25 per cent. = 1°43 


square inches for fhe secondary. 

The total space occupied by the windings 
is therefore 2-82 square inches, to which must 
be added the space taken by the insulation, 
making the total space, say, 5-0 square inches. 

6. From the formula 

F E x To’ 

444 х/х T А 

we find the total flux to be 130,000 lines. 
Allowing a flux density of 65,000 lines per 
square inch, the cross-sectional area of the 
core should be two square inches, or say, 
I'25 X 1-7 inches, which allows for the 
space occupied by the insulating surface of 
the laminations. 


a H 4 
AAS) d 


` 4 ЖЕЛ: А qe 
(Courtesy : General Electric Co. 


Interior view of a typical G.E.C. high tension 
transformer. 


7. The area of the opening or window of 
the transformer being 5-0 square inches, we 
can arrange for the long side to be 21 inches 
and the short side 2 inches (Fig. 3). A 
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scale drawing of the transformer may now 
be made. 

8. The total length of wire in the primary 
winding is about 150 yards, having a resist- 
ance of 3:5 ohms, and the length in the 
secondary winding about 35 yards, having a 
resistance of o-17 ohms. Therefore the 
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Hence the total loss is 16 watts. 

9. The windings should be wound on a 
former of rectangular cross-section, and as 
an allowance for insulation of 3 inch is 
made over the core, the winding former may 
Бе 1:5 х 1:95 inches. It is convenient to 
place the primary winding on one limb of 


Fig. 3. Scale drawing of the transformer. 


primary copper loss is about 3:5 watts, and 
the secondary copper loss about 5:5 watts. 

The core weighs about 10 lbs., producing a 
loss of 7 watts. 


the core, (Fig. 3), and the secondary winding 
on the other limb. Constructional details 
may be gathered from the drawing of the 
former, 


READERS' PRACTICAL IDEAS. 


This section is devoted to the publication of ideas submitted by readers 


and includes many devices 


Square Law Condensers. 


ARIABLE condensers of the semi- 

circular vane type pattern possess the 
disadvantage that the adjustment is much 
more critical near the minimurh end of the 
scale. Square law condensers, of course, 
produce uniform wavelength change for 
any given ratio of the dial, which is a distinct 
advantage. The usual pattern of condenser 
may be made to possess this property by 
clipping off portions of the moving plates, 
removing sections of increasing size, as 
shown in the accompanying diagram. 


Square law condenser construction. 


which the experimenter will welcome. 


The easiest way of marking the plates is 
to draw a curve with a sharp instrument 
across the curved edges. The angle of the 
largest sector of plate removed should not 
exceed about 45 degs. Scratch lines can 
be made on the other plates drawn from near 
the centre to the point on the edge marked 
by the curved scratch line. When the 
plates of a condenser are cut in this manner, 
tuning of the minimum position is rendered 


much more easy. 
S. K. L. 


Keeping the H.T. Battery in Good 
Condition. 


HE use of the ordinary type of 41-volt 
pocket cell when constructing a H.T. 
battery is often unfavourably reported upon, 
though it is essentiallv due, no doubt, to the 
lack of attention given to the cells when in 
use. In the first place the cause of failure is 
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not always due to the current consumption 
by the valves but in a good many 
instances is caused by leakage and the drying 
up of the solution which is used as an 
electrolyte in the cells. 

To avoid these troubles, obtain a sheet of 
window glass of sufficient size to cover the 
number of batteries in use. Carefully test 
each battery to see that it is in good: con- 
dition and then completely immerse it in 
paraffin wax which is just hot enough to 
remain in a liquid condition. Take the cells 
out of the wax, arrange them in rows of one 
dozen, spacing about lin. apart. As each 
cell is placed on the glass the wax immedi- 
ately hardens and the cell will adhere 
firmly in position, thus insulating each cell 
from its neighbour by a small air gap, while 
each cell itself is completely enclosed in wax, 
which effectively prevents drying up of the 
solution. 

The time and trouble which this operation 
takes is negligible in view of the vastly longer 
life obtainable from the battery. 

А. G. W. 


Loud Speaker Extensions. 


ANY suggestions have been made 

from time to time for the purpose of 
providing remote control of the wireless 
receiving set so that it can be used to 
operate loud-speakers in other rooms of 
the house as required. 


LOUDSPEAKER 


RECEIVER 


Circuit for loud speaker ertension with remote 
control. 


Some of the proposed systems are com- 
plicated, inasmuch as the designers have 
aimed at operating the system on only two 
leads. There is no great objection to using 
more than two leads on such circuits, for the 
distances from room to room are usually 
very short and suitable wire for the purpose 
is easily obtainable. The simplest form of 
plug and socket for loud speaker connection 
is one making use of the base of a burnt- 


out valve and a valve holder. The valve 
holder can be mounted on a suitable wooden 
sub-base to facilitate attaching to the wall 
and the four wires connected up to the 
socket as shown. 

The grid and plate pins of the valve 
socket are short circuited, while the filament 
pins are connected to the flexible cord of 
the loud speaker. On inserting the socket 
in the valve holder it will be seen that the 
circuit through the relay coil is completed 
so that the receiver is brought into action 
whenever the loud speaker is plugged in. 

: H. 


Interchanging Crystals. 


HEN various crystals are secured 

with Wood's metal or fixed by means 
of screws into separate cup mountings, 
they can Бе interchanged in a crystal 
detector. | 


An interchangeable crystal device. 


This usually necessitates, however, removal 
of the screw, and the process of substituting 
new crystals is not very rapid and it i5 
essential when making comparative tests to 
be able to move one crystal from circuit and 
rapidly substitute it by another. The 
accompanying illustration shows a very 
simple method of doing this in which 
the crystal cup is attached to a valve рш, 
for it will be found that both of these parts 
are usually made with a 4 B.A. thread. 

By fitting a valve stem to the base of the 
detector, preferably of the flush type, crystals 
are interchanged merely by plugging them 
in as required. T 


Useful Coil Fixing, 


HEN an inductance is wound upon à 
cardboard tube, difficulty arises in 


the method by which the tube is to be 
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attached to the instrument panel. The 
usual method adopted consists of blocking 
one or both ends with a piece of wood and 
screwing this to another vertical wooden 
bracket. Suitable shaping with pieces of 
wood is not always an easy process, and a 
very much easier method consists of strapping 
the coil to the face of the panel by means of 
a band of elastic. 


Coil fixing with elastic band. 


The elastic, which preferably should be 
about { іп. in width, is terminated at its 
ends with small wire rings, whilst clips must 
be made, into which these rings will engage. 
It is only necessary to stretch the elastic 
band across the coil, thus producing a secure 
fixing without any risk of damaging the 
former or its winding. 

N. W. 
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H.T. Battery Switch. 


ANY experimenters prefer to enclose 

the H.T. battery in a cabinet to 
protect it to some extent from temperature 
changes and mechanical damage. When 
the battery is thus enclosed, it 15 no longer 
possible to produce the desired potential by 
means of the usual wander plug, and it 
becomes necessary to fit up some form of 
rotary switch. To avoid short circuiting 


sections of the battery, the switch is con- 


nected up so that every other stud is out 
of circuit. A simple method of preventing 
short circuit of the sections is to interspace 
between the studs small studs of wood or 
ebonite, so that the switch blade lifts as it 
moves from stud to stud. These studs 
should have rounded surfaces so that the 


EBONITE PANEL 


TO TAPPINGS ON HT SUPPLY 


H.T {safety switch. 


switch arm will ride smoothly over them. 
As many types of valves require critical 
H.T. voltage the rotary switch will be 
found most useful. 


VALVES FOR IDEAS. 


Somewhere in his apparatus almost every amateur experimenter has embodied an original 
device, an idea of his own, with the object of obtaining increased efficiency. 


In order that others may benefit by individual experience, The Wireless World and Radio 


Review now includes a special section devoted to useful ideas and “© gadgets." 


To every reader 


whose suggestion is accepted for publication in these pages, a receiving valve of one of the standard 


makes will be forwarded. 


Send in your suggestion now, together with a sketch, if necessary, marking your envelope 


Ideas. 
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HE Wireless Exhibition to be held at 
the Albert Hall opens on Saturday, 
September 27th, and will remain open 
until October 8th. 

The Exhibition this year is conducted 
by the trade organisation known as the National 
Association of, Radio Manufacturers and is confined 
to members of that Associatign manufacturers of 
allied accessories and the Wireless Publishers. 


A compact two-valve set by the Metropolitan Vickers 
Electrical Co., Lid. 


b The All-British Wireless Exhibitions of 
previous years have been open to any 
manufacturers of British apparatus and 
not restricted as on this occasion to the 
members of a particular trade organisation. 

We understand that the choice of the 
Albert Hall has been made on account 
of its central location and consequent 
convenience of access from all parts of the 
metropolis. Apparatus will be exhibited on 
some 50 stands and we shall endeavour 
to make brief reference in the pages of this 
journal to some of the principal exhibits to 
be seen. In particular, it is interesting to 
note that the apparatus shown this year will 
include @ very large variety of component 
parts, many of which will be new to our 
readers, as they embody designs which have 
been specially prepared so as to be ready 
for display at the Exhibition. 

In briefly reviewing the exhibits it would 
appear that the most noticeable innovations 
as regards accessories are in connection with 
variable condensers and loud speakers. The 
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THE WIRELESS EXHIBITION 


A REVIEW OF EXHIBITS. 


increasing popularity of the square law pattern 
condenser is evidenced by the large number of 
concerns who are. showing these, whilst recent 
notable developments in loud speaker design will 
form a prominent feature on many of the stands. 

The increasing use of resistance capacity coupling 
is recognised by the Metropolitan Vickers Elec- 
trical Co., Ltd., who have introduced a new Radio- 
brix unit incorporating this principle. . A further 
addition to Radiobrix componente consists of a 
high frequency choke coupling unit, including a 
valve holder which enables a tuned anode to be 
used with dual amplification without introducing 
low frequency coupling between the valves and 
consequent howling which usually renders this 
difficult. Among the new components of this 
concern, special mention may be made of the 
Polar Precision condenser and the Cosmos strip 
coils. These coils are constructed on an entirely 
new principle, being wound with a paper strip in 
which a number of wires are embedded, the several 
wires being cross connected at the ends, so that they 
are all connected in series. 

Amongst the range of Gecophone sets which will 
be shown by The General Electric Co., Ltd. is 
included an entirely new series of one, two and 
three-valve receivers. They are constructed for 
receiving over a wavelength range of from 300 to 
500 metres, but provision is made for the insertion 
of loading coils. The single valve set employs a 
conventional reaction circuit whilst the two-valve 
model comprises a detector and low frequency 
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CONDE SEF 


An efficient self-contained receiver which will be shown by the 


General Electric Co., Lid. 
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amplifier, two low frequency stages being included 
in the three-valve receiver. 

The Sterling Dinkie, one of the most recent 
additions to the range of loud speakers produced 
by the Sterling Telephone and Electric Co., Ltd., 
will be available for inspection, as will also the 
Primax апа Amplivox models. The novel con- 
struction of the Primax was recently dealt with in 
these pages, whilst the Amplivox is & combined 
loud speaker and amplifier which may successfully 
be employed in conjunction with а crystal receiver. 
To the already extensive selection of Sterling 
componente have been added an interchangeable 
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Sterling's latest introductions. The Dinkie loud 
speaker and square law pattern double condenser, 


filament rheostat, double and triple condensers 
of the square law pattern and a 0-0005 geared 
condenser. 

There are few components of a wireless instal- 
lation which will not be found upon the: stand 
oecupied by Burndept, Ltd. One oí their most 
recent introductions is а newly designed wave 
trap for eliminating interference on wavelengths 
between 250 and 600 metres. Three new types of 
steel-clad transformers, variable condensers, and 


Two specialities of Burndept, Ltd. Automatic switches 
for switching on loud speakers tn various rooms. 
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Showing the construction of the C.A.V. H.T. 
battery (С.А. Vandervell & Co., Ltd.). 


H.T. betteries will be on view, side by side with 
a complete range of Burndept broadcast receivers. 

C.A.V. batteries, which will be seen on the stand 
of C. A. Vandervell & Co., Ltd., are too well known 
to need description. А further speciality of this 
concern is а handsome swan-neck pattern loud 
speaker finished in black satin enamel. The Radio. 
sun loud speakers will be the sole exhibit on the 
stand of Messrs. Auto Sundries, Ltd. Special 
models in cabinets of true period reproduction will 
be shown ih addition to the standard horn type 
and the de luxe cabinet model in oak and mahogany. 


(Left) The new Mullard special purpose valve. 
(Right) An attractive looking loud speaker by 
С.А. Vandervell & Co., Lid. 


A visit to the stand of The Mullard Radio Valve 
Co., Ltd., will reveal literally a valve for every 
purpose, ranging from dull emitter receiving valves 
consuming only a fraction of an amp. to trans- 
mitting valves with & current consumption of over 
5 amps. The Mullard high and low frequency 
valves bearing the distinctive red and green rings 
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will be on view, in addition to the Wecovalve and 
the -06 dull emitters. A valve of particular interest, 
of which three types will be displayed, is the D.F.A. 
dull filament power amplifier, which has been 
designed to give great volume with freedom from 
distortion. 


| 


| 
T 
ll 


The McMichaelflow frequency transformer fitted with 
special condenser clips. 


A component on the stand of Messrs. L. Mc- 
Michael, Ltd., which should call for special notice 
is the new М.Н. intervalve low frequency trans- 
former. This is fitted with special clips at the top 
designed to hold a fixed condenser. The usual 
receiving sets and high class components will be 
prominently displayed, the majority of which 
need no introduction. The portable receivers 
which will be featured by the Rees Mace Manu- 
facturing Co., Ltd., should appeal particularly to 
flat dwellers and to people living in cities. 

The stand occupied by Houghtons Ltd., is being 
organised in the nature of а service bureau devoted 
to the needs of wireless retailers. The concern 
have organized a central source of supply through 
which a retailer may obtain British made wireless 
goods. A comprehensive catalogue of wireless 


For converting a gramophone to a loud speaker. 
(S. G. Brown, Ltd.). 
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apparatus of interest to the irade generally will be 
available. 

A complete and comprehensive range of con- 
densers both fixed and variable will be exhibited 
by the Dubilier Condenser Co. (1921), Ltd. The 
varying types of con- 
densers manufactured by 
this concern are too well 
known to need reiteration. 
А new departure, how- 
ever, consists of a series- 
parallel variable con- 
denser whereby _ the 
condenser may be placed 
in the circuit either in 
series or parallel without 
any gap in the tuning 
range of wavelengths. For 
use in converting а 
gramophone into a loud 
speaker а special gramo- 
phone adaptor has been 
produced by S. G. Brown, 
Ltd., апа this instrument 


will form a prominent 
feature of their stand. 
A further exhibit. of 


interest is the Crystavox 

—a loud speaker which 

can be operated from a crystal set. Various 
types of microphone amplifiers and the Frenophone 
will be displayed by this concern. 


Capable of being operated by a crystal set. The 


Brown Crystavoz. 


A stand which should be of interest to the 
experimenter will be that occupied by Messrs. A. W. 
Gamage, Lid. A comprehensive range of acces- 
sories and components for the home constructor 
will be on view, whilst expert adviee will be available 
regarding the selection of suitable equipment. 


— 
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А considerable amount of experimental work 
has been expended in the production of Tangent 
tuning coils, examples of which will be seen on the 
stand of Gent & Co., Ltd. Apart from their electrical 
efficiency, they аге extremely robust and sub- 
stantially built. The majority of the experimenter's 
needs are catered for by this concern, who will 
show radio fitments and accessories of practically 
every description. Mention may be made of the 
novel Tangent pan switches in which particular 
care has been taken to eliminate stray capacities, 
so rendering them suitable for use when dealing 
with high frequency currents. 

A new type accumulator which will retain its 
charge for long periods without detriment and 
which is therefore eminently suitable for use with 
dull emitter valves will be shown by Falk, Stadel- 
mann & Co., Ltd. A further feature of this stand 
will comprise a new series of Efesca one-hole fixing 
components. including high frequency and aerial 
tuning units, variable condensers and low frequency 
transformers. Particular attention is drawn to 
the H.F. and aerial tuning units which represent 
a departure in design from conventional practice. 
They embody a dead-end device so that unused 
portions of the coil are short circuited. The ad- 
vantages of these one hole units for making up 
experimental circuits will at once be appreciated. 


The Efesca reactance unit and encased L.F. trans- 
former (Falk, Stadelmann & Co., Ltd.). 


The well-known Clix plugs will figure promi- 
nently among the various other accessories shown 
by Autoveyers, Ltd.; a full range of accessories 
will include air and mica dielectric condensers, in 
addition to the Bridge tuning and rejector unit. 
Selected crystal receivers and long range valve 
sete will also be displayed 

To the enquiring mind interested as much in 
what a battery is, as in what it does, the various 
component parts of Exide batteries, which will be 
exhibited on the stand of the Chloride Electrical 
Storage Co., Ltd., in various stages of construction 
will provide a field for study. The small D.T.G. 
battery in a glass case with а capacity of 20 ampere 
hours for short intermittent discharges will specially 
interest the user of dull emitter valves, whilst the 
В.К. апа A.Y.G. high tension batteries which 
give the steady flow of current and constant 


741 


voltage which cannot be obtained from dry batteries 
are also worthy of notice. 

At the stand occupied by the Eagle Engineering 
Co., Ltd., a speciality will be made of home con- 
structor's sets which consist of drilled and engraved 
ebonite panels with а complete set of componente 
for building & two, three or four-valve set. In 
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The new 4-valve home constructor's set by the 
Eagle Engineering Co., Ltd. 


addition, а full range of Chakophone components 
will be available for inspection. Special attention 
is drawn to the series-parallel switches of unique 
design which eliminate stray capacities. 


An extremely neat and compact example of 9 
portable valve set will be noticed at the stand of 
the British Thomson-Houston Co., Ltd. It is 
а three-valve set contained in а suit case. Ап 
internal frame aerial obviates the necessity for any 
outside connections. Dry batteries for both the 
high апа low tension are also contained in the case. 
A full range of B.T.H. valves and head telephones 
will be in evidence, in addition to four types of 
loud speakers. The unit amplifier which will be 
shown is so made that two or more units can be 
connected together when required. 


The stand occupied by Brown Bros., Ltd., should 
prove of special interest for it will contain the 
products of many of the leading manufacturers. 
Few components will be absent from their display 
whilst complete sets and amplifiers will be shown. 
It should prove extremely convenient for the 
prospective purchaser who will be afforded the 
opportunity of examining апа comparing the 
different types and makes of instruments. Nine 
different makes of loud speakers will be displayed, 
amongst which appear such well-known names as 
Brown, Amplion, Claritone, Sterling and Western. 


The stand held by А. J. Dew & Co., will be 
similarly concerned with the sets and equipment of 
the chief manufacturers: McMichael, Marconi- 
phone and R.I. sets will figure prominently in the 
display. The special accumulator charging plant 
which will be available for inspection is worthy of 
special notice and should interest those who have 
the necessary facilities for charging their own bat- 
teries, | 
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SOUND IN RELATION TO WIRELESS 


Prof. E. MALLETT, M.Sc., M.IE.E. 


(Concluded from page 716 of previous issue.) 


HE overtones from the electric 
current produced by an instrument 
may be removed by means of an 
electric filter, and this has been 
done by К. W. Wagner.* А circuit such 
as that shown in Fig. 15 will cut off all 
harmonics having frequencies above a certain 
I 
| ту LC 
So that if the values of L and C аге so 
chosen that f, is between the fundamental 
and the octave, all 
of the harmonics will 
be cut off and the 
fundamental alone 


value given by f, = 


A 
- 
remain. This is shown | В! | T 


in a and b of Fig. 15, 
where a is the wave 
form, obtained Ьу 
means of an oscillo- 
graph, of the electro- 
motive force im- 
pressed on the ter- 
minals AB, and b is * 
that appearing at 
the terminals C D. 
Sounding an instru- 
ment in front of a 
microphone and in- 
cluding in the circuit 
between the micro- 
. phone and the re- 
ceiver a filter such 
as that of Fig. 15, 
arranged with its 
cut-off frequency f, 
just above the note sounded, the sound 
heard in the receiver had no characteristic 
of the instrument sounded. Playing the 
same note on one instrument after another 
and listening in the receiver in a distant 
room it was impossible to say which instru- 
ment was being sounded. It is seen from 
this how very important it is in order to 
obtain really good reproduction of the 
, T. Z., May 8th, 1924. í 


Fig. 15. 


An electric filter circuit which will remove 
overtones. 


sounds of musical instruments to take care 
that the apparatus and circuit arrangements 
make it possible for high frequencies, even 
up to the fifteenth harmonic of the note 
being sounded, to be reproduced. 


Similar considerations apply in the case 
of speech sounds. Here the vowel sounds 
are probably all comprised in a frequency 
range up to 4,000, but for the correct repro- 
duction of a voice with all its naturalness 
and consonants, up to 10,000 cycles per 

second and even be- 

yond are required. 

The Duddell oscillo- 

graph will not go so 

far, but it can give 
records showing 
clearly enough how 
complicated speech 
sounds may be. The 
photographs of Fig. 

I6 show some reallv 

fine records taken by 

the late Mr. W. 

Duddell. 

Miller has analysed 
the vowel part of 
curves such as these. 
but obtained with his 
phonodeik. A large 
number of records 

- were examined, taken 
with various speakers 
speaking or singing 
various vowel sounds, 
and it appeared 

that whatever the note on which the 
vowel sound was sung, and whoever was 
the singer, a lárge part of the energv 
of the sound was found round about 
one particular frequency or two particular 
frequencies, and that these frequencies were 
different with different vowel sounds, and 
so actually characterised or defined the 
vowel sound. The average of a large 
number of analyses showing the distribution 


SEPTEMBER 24, 1924 THE WIRELESS WORLD AND RADIO REVIEW | 149 


+ 


— M W 22), LR Tfi y у у b ANAN x 1 a rem 


PAT 


Mean n ye je! tr NA wv 


— ee TOP y AW AW Mi WW I 


PIT 
* M ШИ eut Wan "n "һу и i "у Ny"! Wn My 10 і 
“күй! Wi UE А T ek ee . 
) Wine 
NOT iii ** 
fay" een , 7 n n "ңүлүн 17 % n | 
| паь — —ÄÜ—iƷA. 
үкү ^i | 1 M uw ү i 14 1 T M чу t ie 
uH. j Eu] T ы” 
NUT “oe К 
P het "T 
bh y " ty I | Fi. T "NITE А, 7 АСЕНОВО 
27 | йн ү i uU | Г Y j l I | i 
УР, а ај n 4 noma. ГИ". ! ! 
‘FOOT — Ж 


Fig. 10. These curves, )))) 
rotated, and show whole syllables. Unfortunately no details of the apparatus used, and the conditions u 
which they were taken are available, but even so, they give a valuable insight into 5, 
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of energy over the frequency range are set 
out for various vowels in Figs. 17and 18, while 
Fig. 19 shows in ordinary musical notation 
the characteristic frequencies of the vowels. 


ШШЩ 

ШШШ 
WIEN NTT 
DANA NTT 
ШЕШ 


129 517 4138 


МА 


* Wes эзуу, ү, М I5 и à 2 "215" 
жуу; ROIG CR ute 


the second class are very nearly the same as 
the frequencies of the vowels of the first class. 
For instance, the “ee” sound in“ meet“ 


has frequencies óf 308 and 3,100, while the 


ШШШ?! ШТ 
ECTS LLL Lo) bel 


129 517 . 


Figs. 17 and 18. Showing the energy distribution at different frequencies for various vowel sounds. 


It will be seen that the vowels may be 
divided into two classes according to whether 
they are characterised by one frequency or 
two. It will also be seen from the diagrams 
that the lower frequencies of the vowels of 


"oo" in “gloom” has a frequency of 326. If, 
therefore, the frequency 3,100 were cut ofí 
from а vowel sound *' ee," one would expect 
the vowel to degenerate to“ oo," and Wagner 
has carried out this experiment by means of 


zed ry Cao ogle 
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electric filters, and found, as would be 
expected, that when the higher notes are 
cut off, ee becomes oo, and the a (as in mate) 
becomes o (as in no). This work with the 
filter thus confirms Millers analysis. Sir 
Richard Paget,* working synthetically from 
the shape of the cavities of the mouth and 
throat, and the way in which thev are 
modified by movements of the tongue, 
arrives at similar conclusions to Miller's, 


MOT MAT MET MATE MEET 


MOO MOW MAW MA 


Fig. 19. 


though he ascribes two frequencies to each 
vowel sound. He has made models consist- 
ing generally of two cavities with an opening 
between by means of which the various 
vowels may be reproduced. If a telephone 
receiver is connected to a valve oscillator 
giving a frequency of 1,000, and the hand 
placed over the ear cap to cut off the sound, 


* Phys. Soc. Vol. 36 p. 45, 1923. 
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and then the hand is raised and replaced 
twice, the receiver very distinctly says 
Mamma.“ 

This recent work of Miller's and Paget's 
would appear to settle the old controversy 
as to the nature of vowel sounds in favour 
of Helmholtz, who first stated the fixed 
pitch theory and produced vowel sounds 
mechanically by means of tuning forks in 
front of resonators. 

А vowel sound may be defined as a sound 
that can be indefinitely sustained without 
losing its characteristic, while the sounds 
called consonants, are not persistent, ‘but 
are practically only different ways of com- 
mencing and ending a vowel sound. Much 
less work has been done on the con- 
sonant sounds than on the vowel sounds, 
though the curves of Fig. 16 will give some 
idea of one or two. C. Stumpff has analysed 
some consonant sounds (German) and finds 
that their frequency range is very great, up 
to 9,300 and down to 130. All of which goes 
to show that the perfect reproduction of 
speech must be a most difficult matter by 
mechanical means such as a diaphragm, and 
to cause one to marvel that such great success 
has been obtained. 


| { See R. W. Wagner, loc. cit. 


RECEPTION OF TRANSMISSIONS 


FROM . THE 


SCOTCH EXPRESS. 


A report on the receptions on a moving train carried out recently by the 


: Radio Society of Great Britain was given in our last issue. 


The following 


report relates to reception of the transmissions from this train made by a 
small power short wave set. 4 


: SUMMARY of the chief receptions 
made of the signals sent out on 
the short wave transmitter, 6 ZZ, 
installed on the train, gives somc 

interesting information. At the London 
station of the Radio Society of Great Britain 
6 XX, signals from the train were heard from 
as far north as Escrick, but were very weak. 
Between Crow Park and Dukeries signal 
strength was almost as good as when the 
train started from King’s Cross. One 
listener at Sheffield was still able to receive 
part of a message some while after the train 
had passed Darlington. At Newcastle-on- 
Tyne, Mr. Dixon received the train trans- 
missions with occasional interruptions from 


just north of Huntingdon until the arrival 
at Newcastle. WT 

Mr. Clarabut, of Bedford, was able to 
receive well from about Doncaster, until 
the completion of the test at Newcastle 
and at times the signal strength was ex- 
tremelv good. 

Full details are not given on account of 
space, but a general summary has been pre- 
pared at the offices of the Society. The 
evidence of the logs of the receiving stations 
indicates that a better organisation of relay 
work between the fixed stations would have 
resulted in all transmissions made by the 
train being forwarded to the central London 
station, since apparently every transmission 
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was intercepted by at least one receiving 
station. 

' The following conclusions are arrived at 
as a result of these tests and the observations 
recorded. 

I. That it is quite feasible to use an aerial 
entirely inside a railway coach not only for 
reception of radio signals but also for their 
transmission as well. 

2. That short-wave transmission and re- 
ception is quite feasible on a train using 
such an aerial. 

3. That the same aerial can also be used 
for the reception of broadcast from the various 
B.B.C. stations during the train journey. 

4. That signals on 185 metres wavelength 
transmitted from the train under the con- 
ditions described above can be read over 


THE WIRELESS WORLD AND RADIO REVIEW SEPTEMBER 24, 1924 


7. That with the radio coach at the rear 
of the train better signalling results were 
obtained backwards as compared with 
forwards. 

8. That the electrical connection between 
the steel chassis of the coach and the wheels 
was a comparatively poor one, as far as 
radio signals are concerned. 

9. That the influence of this partially 
defective earth connection was much affected 
by the state of the track—the “ G.N.R." 
track south of York being much superior 
to the N. E. R. track north of York in this 
1еѕресї. | 

IO. That for reliable work а more sensitive 
receiver than that used is required. This 
should preferably (in all probability) be of 
the super-heterodyne type. 


This photograph illustrates the conditions under which the transmissions from the train were made. 


ranges of at least 275 miles by ordinary 
fixed amateur stations. 

5. That under these conditions two-way 
communication can be carried on over a 
range of approximately roo miles. 

6. That the range of two-way communica- 
tion during these tests was limited mainly 
by the sensitivity of the receiving apparatus, 
and by the extent of the interference experi- 
enced due to defective earth connection. 


тї. That tunnels (and deep cuttings to a 
less extent) cause an almost complete fading 
of the signals received on the train. 

12. That other periodic fading was experi- 
enced due to an unknown cause which may 
possibly be connected with the nature of the 
soil under and round the track. There is 
insufficient evidence, however, in this direc- 
tion for definite conclusions to be reached. 

| Ex. 
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NOTE 


& CLUB NEWS 


Fortnightly wireless messages to farmers from 
the Ministry of Agriculture are to begin on October 
3rd. 

% % % % 


A radio beacon has been installed at Cape Ваша, 
New Brunswick, to transmit continuous signals 
during thick or foggy weather for the benefit of 
shipping. 

* * * * 

Up to the end of August, 912,000 licences had 
been issued for wireless reception. It is expected 
that the million mark will be reached in October. 

* * * * 


The Rome broadcasting station 1 CD is shortly 
to increase its power. А new modulating 
system is to be adopted and transmissions 
are now taking place on 426 metres. 

Lj Ф % % 


During а recent Trans-Pacific broadcasting 
test from San Francisco, the Japanese broad- 
cating station at Hiraiso reported faint 
reception which lasted for over two hours. 

a 2 е Ф 


IMPROVEMENTS АТ MADRID. 


Radio Iberica, the Madrid Broadcasting 
Station, has, we understand, undergone а 
complete reorganisation, а new Board of 
Directors having been appointed. 

The announcement is made that greater 
efforts will be put forward with the idea of 
improving the programmes. The celebrated 
municipal band of Madrid is to give daily 
concerts from 10 a.m. to 12.30 p.m. 


SOUTH AFRICAN WMG. 


The Cape Town Broadcasting Station, 
which was opened on Monday, September 
l5th, transmits on a wavelength of 375 
metres, its call sign being WMG. Both as 
regards the arrangement of the studio and 
the apparatus employed, the London station 
of the B.B.C. has been taken as a model. 
The installation comprises a Marconi 6 kW. 
transmitter and a microphone of the kind 
used in the British main stations. 

The station is under the control of the 
Cape Peninsular Publicity Association, which 
is in close touch with the Municipality and 
is responsible for the Cape Town orchestra. 

The Durban Station, which is similarly 
equipped, is expected to open in November. 


TWENTY TRANSMITTERS IN ONE. 


With the opening of the new transmitters at 
Koenigswusterhausen, which include a 50 kW. 
Poulsen arc transmitter, a H.F. alternator of 
50 kW. and a 20 kW. valve set, there will be twenty- 
one different transmission units in the station. 
This, it is believed, is а record. 


FRENCH AMATEUR TESTS. 


M. Joseph Roussel (8 AD). of 12 rue Hoche, 
Juvisy-sur-Seine, is carrying on a series of tests on 
Fridays, Saturdays and Sundays between 8 and 8.30 
p.m., employing a wavelength of 140 metres. 


[Photo: Barratt's 
Mr. Н. M. Hill, Assistant. Maintenance Engineer of the 
Glasgow Broadcasting station, seen before the main oscillator 
at the Power Station, Part Dundas. 
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ZEPPELIN D.F. TESTS. 


The Zeppelin ZR3, recently built by a German 
firm for American use, carried out successful experi- 
ments in wireless direction finding on Saturday, 
September 13th. . While cruising over South 
Eastern Switzerland the airship kept in touch with 
Rome and Copenhagen and was able to deter- 
mine her position with great accuracy. 


THE R.N. SHORE WIRELESS SERVICE. 


Members of the R.N. Shore Wireless Service, the 
formation of which was announced on June 2186, 
are to be provided with a distinctive uniform. 
This will include & free issue of two cap ribbons, 
bearing the words R.N. Shore Wireless," with 
the crown appearing between the words Shore“ 
and Wireless.“ 


A. R. R. L. SUPPORTS ESPERANTO. 


The adoption of Esperanto for international 
amateur use is to be supported by the American 
Radio Relay League at the first Conference of the 
International Amateur Radio Union to be held in 
Paris next Easter. 


NEW TELEPHONE CABLE TO HOLLAND. 


The possibility of gatisfactory relaying of Conti- 
nental broadcasting is suggested by the completion 
of the longest successful submarine telephone cable 
yet laid. 

This cable, constructed by Messrs. Siemens, of 
Woolwich, has been laid between this country and 
Holland. 

A feature of the new cable is the use of a special 
device dispensing with loading coils at intervals of a 
mile or so, Which have hitherto been necessary. 


CALLS HEARD MINUS AERIAL AND EARTH. 


Interesting experimenta with a single valve low- 
loss receiver have been carried out by Mr. Hugh N. 
Ryan (5 BV), using no aerial, earth or loop. The 
set was taken to a point on the north coast of Kent, 
some 60 miles east of London, and the following 
stations. were heard working on wavelengths be- 
tween 70 and 150 metres: 2 GW, 2 KT, 2 NM, 
20D, 2 PC, 2 XD, 2 BH, 5 LF, 5 LS, 5 MA, 
5 NW, 5 RZ, 551, 6 TM, 8 BV, 8 DP, 8 JHL, 
8 MN, 8 PP, 8 PQ, 8 RG, 8 UU, 8 WJ, 8 WL, 
8 ZZ, 0 BA, 0 BQ, 0 GC, 0 MS, SMZP, SMZV, 
SMZY, 7 EC,7 ZM,W2,4C2, LOPG, Finnish 
2 NM, Italian 1 FP, American 2 BRB, WGY 
(weak) KDKA (Wills-Firpo fight) (strong). 


WIRELESS FOR LIGHTHOUSES. 


The statement which recently appeared in the 
press that all lighthouses on the coast of Great 
Britain are to be fitted with wireless transmitting 
sets is at variance with the information in the 
possession of the Mercantile Marine Service Asso- 
ciation, who are able to state authoritatively that 
the whole question of fitting lighthouses with 
wireless transinitting sets to warn ships at sea of 
impending danger is still in the experimental stage, 
but at the sarne time receiving the careful con- 
sideration of the lighthouse authorities. 
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MORE TWO-WAY WORKING WITH SWEDEN. 


An exchange of signals with Swedish SMZU 
is reported by Mr. E. A. Wilson (6 GM), of N.W. 
London. Two-way working was established on 
Sunday, September 7th, at 2245 B.S.T. With an 
aerial current of 3 amps., 6 GM was heard at fair 
strength by the Swedish amateur, using a detector 
and low frequency receiver. 

SMZU was heard at R4 strength, with a single 
valve recciver. 


WHO IS 2IS? 


We are indebted to a correspondent for the 
information that the Rev. Н. W. Doudney, 
original owner of 21S, left England three years 
аро. Reports of the reception of 2 IS are, however, 
still being received at St. Luke's Vicarage, Bath. 
As there is no station at this address and the 
whereabouts of the present 2IS are unknown, 
these reporta are, unfortunately, useless. 


BEAM SYSTEM FOR AUSTRALIA. 


After a precarious passage through the Australian 
Senate, the Wireless Agreement Bill has been 
There are now no obstacles to the erection of an 
Australian beam " station, and it is understood 
that the Amalgamated Wireless Co. will endeavour 
to coinplete the installation simultaneously with an 
English station. 


JERSEY WIRELESS STATION. 


The Jersey States havo decided to erect a 
wireless telegraph stat ion with a radius of fifty 
miles near Corbiere at a cost of езп hundred 
pounds, for the requirements of shipping. 


WESTERN METROPOLITAN ASSOCIATION 
OF AFFILIATED SOCIETIES. 


An exhibition of amateur radio work is to be 
shown under the auspices of the above Association 
on Friday, October 3rd, at 7.30 p.m., at the 
Paddington Technical Institute, Saltram Crescent, 
Paddington, W.9. The Exhibition will. also. be 
open on Saturday, October 4th, from 3 p.m. till 
9.30 p.m. А number of invitation cards have 
leen set aside for members of provincial societies 
who may be in town for the All-British Wireless 
Exhibition. These cards will be forwarded. on 
application to Mr. L. Bland Flagg, 61. Burlington 
Road, Bayswater, London, W.2. 


R. S. G. B. AT THE EXHIBITION. 


The Radio Society of Great Britain will occupy 
Stand No. 116 at the All-British Wireless Exhibition 
at the Royal Albert Hall. Members of the Societ v, 
its sections and Afliliated. Societies visiting the 
exhibition are invited to use this stand аз a 
rendezvous. 

No apparatus will be exhibited by the Society, 
the stand having been taken solely for the purpose 
of giving any information possible to members or 
intending members. 
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Radio Society of Great Britain. 


The Autumn Presidential Address to members of 
the Radio Society of Great Britain will be delivered 
by Professor W. H. Eccles, D.Sc., F.R.S., at the 
Institution of Electrical Engineers, Savoy Place, 
W.C.2, at 6 p.m., on Wednesday, September 24th, 
1924, on which occasion the President will deal with 
the latest developments of the position of the 
scientific amateur under the Wireless Telegraphy 
Regulations. 


TRANSMITTER AND RELAY SECTION. 
TRANS-OCEANIC TESTS. 


With reference to the announcement regarding 
the Trans-Oceanic Tests, which appeared in these 
columns in the issue dated August 20th, 1924, 
owing to the fact that many members of the Trans- 
mitter and Relay Section are unable to bring their 
wavemeters to the offices of the Radio Society of 
Great Britain, and do not wish to send them by 


* ^ 


re | 
“a | 
m. 
I 


LET o PC ME 
а 


ic 
? 
iw 
>” 
са, 

T. 


A well-known British amateur station, owned by Mr. 
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T. & R. DINNER. 


It is thought that а number of members of 
the Transmitter and Relay Section, who normally 
are not in London, will be in town for the Wireless 
Exhibition. 1% is, therefore, proposed to hold a 
little Dinner amongst members of the Section on 
October 3rd. Will those who wish to be present 
please communicate at once with the Hon. Secretary, 
G. Marcuse, at the offices of the Societ y, 53 Victoria 
Street, Westminster, London, S.W.1. 

FOREIGN AMATEURS. 

Owing to frequent requests by members of 
the Transmitter and Relay Section of the 
Radio Society of Great Britain, for the 
names, addresses and call signs of various foreign 
amateurs, and the constant increase in the number 
of the latter, it has been decided that they will, 
whenever possible, be published in these columns 
in future. 

As, therefore, this journal circulates among the 
foreign amateurs, it will be greatly appreciated if 


L. Bland Flagg, of Bayswater, London, W.2. 


2 GO has been heard in the U.S.A. and Sweden, and carries on two-way communication with Belgium, 
Holland and France. 


other methods of transit, it has been decided to 
remove this stipulation, and instead, to arrange for 
the appointment of amateur stations in all areas, 
from which calibration can be carried out by radio 
methods. 

It is particularly requested, therefore, that all 
members of the Transmitting and Relay Section 
who are in possession of standard calibrated wave- 
meters covering a range of 90 to 200 metres, will 
communicate with the Hon. Secretary, the Trans- 
mitter and Relay Section, The Radio Society of 
Great Britain, 53 Victoria Street, London, S. W. I, 
stating the fact, also giving information as to 
whether they are prepared to operate their stations 
for this purpose, and if во, the dates and times on 
which they would be available for calibrating, by 
radio methods, the wavemeters belonging to mem- 
bers of the Section. 

(Signed) G. MARCUSE, 
Honorary Secretary. 
Transmitter and Relay Section. 


they will forward to the Secretary, The Transmitter 
and Relay Section, The Radio Society of Great 
Britain, 53 Victoria Street, London, S.W.1, the 
following particulars : — 

Name. 

Address. 

Call Sign. 

Wavelengths. 

The following list of Swedish amateurs has just 

been received and is published for information :— 


Call Sign. Wavelengths 

SMZZ. Mr. С. Fant, Postbox 55, 
Norrviken А vx 100, 127 

SMZY. Mr. G. Lamm, Nasby Slott, Ros- 

lags Nasby  .. 120 

SMZX. Мг. К. G. Eliasson, Vallgatan 8, 
Goteborg . 460°% 

SMZW. Mr. K. G. ilion Vallgatan 8, 
Goteborg 460** 

SMZV. Dr.G. Alb. Nilsson, Skolgatan Ё. 
Lund , 120 
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SMZU. Mr. К. С. Eliasson, Portable 
Station, in automobile. 
SMZT. Svenska Radioaktiebol, Astrom- 


ergatan, Stockholm .. . 470 
SMZS. Mr. T. Elmquist, Jacob Nilsgatan 

23, Malmo Ld i T- 120 
SMZR. Mr. E. G. Hedstrom, Villa Ek- 

lunda, Ronninge ps .. Unkw. 
SMZQ. Mr. G. Hok, Ruddamsgatan 12, 

Eskilstuna : * S $s 
SMZP. Mr. F. Jonsson, Marstrand .. а 


* Broadcasting station, not an amateur. 
** Wavelength for broadcasting purposes. Other 
, wavelengths can be arranged for tests. 


(Signed) G. Marcuse, 
Hon. Secretary. 
Transmitter and Relay Section. 


CLUB ACTIVITIES. 


Correspondence for Secretaries of Societies will be 
forwarded tf addressed to the office of this Journal, 
c/o the Editor. 


One of the most active of the London societies, 
the Hampstead and St. Pancras Radio Society, is 
opening its winter session with the advantage of 
a new club house, fitted with constructional benches, 
lathe and tools, and а library stocked with text 
books and the current wireless periodicals. The 
Society also owns a transmitting room, which is 
at the service of all qualified members and those 
who wish to qualify for transmitting licences. 

The club house, situated at 56 Crogsland Road, 
Chalk Farm, is open every evening and lectures and 
demonstrations are given every Thursday. New 
members are warmly welcomed. 

* * * * 

The Kingston and District Radio Society will 
open its winter session on Monday, September 
29th, at St. Agatha's Hall King's Road. This 
meeting will be social in character and wireless 
enthusiasts and ladies are cordially invited. 

* * * * 


Amateur Transmission" was the theme of 
an instructive lecture given before the Tottenham 
Wireless Society on September 10th. After dealing 
with the various types of transmitting circuits, the 
lecturer dwelt on grid and choke control methods 
of telephonic transmission. Special attention was 
given to the question of H.T. supply, & serious 
problem to many amateurs. Rectification by 
means of Neon tubes was discussed and a T.V.T. 
unit was described and demonstrated. 

* * * 

A receiver designed to avoid the detrimental 
effects of stray capacities in H.F. circuits was 
described before the North Middlesex Wireless 
Club by Mr. G. H. Wass on September 3rd. A 
great increase in selectivity was noticeable with 
the use of a H.F. transformer wound with much 
thicker wire than that usually employed. Other 
very ingenious arrangements were incorporated in 
the set, and exceptional freedom from distortion 
was obtained. A small movement of the H.F. 
tuning condenser sufficed to cut out 2 LO. р 


THE WIRELESS WORLD AND RADIO REVIEW SEPTEMBER 24, 1924 


Norwich rli I4th-September ist). 
British: 2 KF, 20A, 5 MA, Уно, 5 RY, 620, 6 TD 
, X, 


British: 2AKS, 2 
2JA, 2 KC, 2 KG, 2 KAR 
TO, 2 


> ARBRE 


OM 
58 
d 
© о 
се 
E 
te 
Ё 
A 
3 Bey to to 


Ё 
: 
E 

858 

u^ 

88 

=й 

© 

8 


& oo G0 Фс to 
» 
ms 
ae со 09? @ ex to 
eo 
с 
88. 
ao 
Jg 
* 
м 
85 


E 
us 
age 
f. 

S 


e 

we 

. ч 
б 
= 


Louvain (Belgium) ( 
British: 2 2 CC, 


: GP, 4 
5). (A. Sc 


2 
58Y, 5 82, 5 TZ, 


7 LYD,. 4, 
34K. O MN. ORG. Argentine: Miscellaneous: 
8 8XLW. (o—v —.) (All below 200 metres.) 


(F. Thompson). 
Sheffield (August 16th-Septcniber Bth, 19 below 200 metres) 
British: 2AC, 2CA, 2 rt 2D 
2JF, 2 KF, 2KZ, 2NM,* 20 
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FORTHCOMING EVENTS. 


“ + WEDNESDAY, SEPTEMBER 94th. ' 

Radio Society of Great Britain. At 6 p.m. At the Institution 
of Electrical Engineers. Autumn Presidential Address һу 
Prof. W. Н. Eccles, D. Sc., F.R.S.: “Latest Developments 
in the Position of the Scientific Amateur under the Wireless 


Regulations.” 
io Society, Peckham. At 44 Talfourd Road. Dis- 
cussions on Amplification ” and Electric Clocks. 
THURSDAY, SEPTEMBER 25th. 
West London Wireless and Experimental Association. 
Road Schools. Questions Night. 


Bournemouth and District Society. At 7 p.m. 
At the Y.M.C.A., St. Peter's Road. Western Electric Film - 


“© Aiding the Art of English Conversation: by Cable and Radio.” 
Walthamstow Amateur i i General Mecting. 
Nottingham and District Radio tal Association. 

by Mr. F. К. Bodenham. 

FRIDAY, SEPTEMBER 26th. 
Radio Society of Grest Britain (Transmitter and Relay Section), 

At 6. 30 p.n. At the Institution of Electrical Engineers. Lecture: 

* Aerial Insulation." Ву Mr. J. E. Nickless. 

MONDAY, SEPTEMBER 29th. 
and District Radio Society. At St. Agatha’s Hall, King’s 


Road. Social Evening. 
TUESDAY, SEPTEME'R 30th. 


At Belmont 


Lecture 


Leicestershire Radio and Scientific : At the v. M. C A, 
Leicester. Lecture: H. F. Ampliucauon." By Mr. J. W. 
Pallett. 
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Realers desiring to consult the ** Wireless World " Information Dept. 
should make use of the coupon to be found in the advertisement section. 
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А THREE-VALVE AND CRYSTAL CIRCUIT. 


DIAGRAM of a three.valve receiver with an 
1 crystal detector is given below. 
The first and last valves operate an H. F. and L. F. 
valve respectively. Tuned anode coupling is 
used in conjunction with the H.F. valve, and the 
aerial and anode circuit coils are coupled together 
to obtain reaction. When the crystal detector 
is in use, the reaction coupling will have to be 
increased slightly te compensate for the damping 
introduced by the resistance of the crystal circuit. 

The switching of the detectors is carried out by 
means of a D. '. D. T. switch, which gives crystal 
rectification in the left-hand position and valve 
rectification in the right-hand position. The 
L.F. valve is switched in and out of circuit by a 
S.P.D.T. switch. In all cases the filament. current 
to the valves is regulated and switched off by 
means of the filament rheostats. 


ЭШЕ NE eee Our 


CONDUCTIVITY OF WATER. 


HE dielectric constant of pure water is 81, 

and a correspondent has suggested its use as 
a dielectric in variable condensers, supporting his 
suggestion by the assumption that the conductivity 
of pure water is zoro. 

As а matter of fact the preparation of chemically 
pure water is a most difficult matter, as water is 
capable of dissolving to a small extent the sub- 
stances of which the containing vessel is made. 
By means of a laborious process, the physicists 
Kohlrausch and Hevdweiller have succeeded in 
preparing a specimen of pure water in vacuo, and 
in measuring its conductivity. It was necessary 
to measure the conductivity in vacuo, in order that 
the water might not become acid through the ab- 
sorption of carbon dioxide from the air. The result 
they obtained for the conductivity was 0-04 x 10‘ 
reciprocal ohms. 


MT 
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A three-valve and crystal circuit. 
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In actual practice the conductivity of the water. 
used as a dielectric in а condenser would be very 
low, owing to the presence of salts of the metals 
used for the condenser plates. Very small traces 
of impurity are capable of lowering the conduc- 
tivity of water to & value which would render its 
use as & dielectric impracticable. 


A FouR-VALVE RECEIVER. 


READER has sent in а list of components, 

and asks us to supply a suitable circuit for a 
four-valve receiver. The circuit diagram is given 
below. It will be observed that the aerial circuit 
is tuned by means of & variometer, and that a series 
aerial condenser and а plug.in loading coil are 
included in the aerial circuit to extend the tuning 
range of the receiver. Single-pole switches аге 
provided to short.circuit the aerial condenser and 
the plug-in coil holder when necessary. The trans- 
former coupling between the H.F. and detector 
valves may be of the plug-in type, and a reaction 
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since the number of turns per unit length is in- 
creased and the inductance varies as the square 
of this number. The values of the constent К, 
and L the length of the coil are decreased, but 
the increase in the square of the number of turns 
is greatest, and the result is & net increase in the 
inductance of the coil. If, on the other hand, the 
same spacing is maintained when the diameter 
of the wire is decreased, the inductance of the coil 
will remain unchanged. The only effect of using 
thinner wire will be to increase the resistance of 
the coil, апа consequently the degree of damping. 
The coil will therefore be slightly less selective. 


CHOICE OF INTERVALVE TRANSFORMERS. 
CORRESPONDENT writes to ask if it is 
possible to use two intervalve transformers 

of similar design in a two-valve L.F. amplifier, 
as he has heard that this is not good practice. 

There is nothing fundamentally wrong in using 

two similar transformers, provided that the ratio 
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A four-valve receiver. 


coil may be mounted to swing over the transformer 
when in position. The H.F., detector, and L.F. 
valves are provided with separate Н.Т. tappings, 
and there is consequently а possibility of setting 
up oscillations at low frequency in the circuit. 
Jf this is found to be the case, condensers of 1 or 
2 uF capacity should be connected between each 
H.T. tapping and — H.T. 


EFFECT OF GAUGE OF WIRE ON ÍNDUCTANCE. 


READER asks if the thickness of wire used 
in an inductance coil exercises any influence 


on the inductance, provided that the number of 


turns is kept the same. 
The reply to this question will depend upon 
the method of winding the coil. If, when the thinner 


wire is used, the turns are wound so that they 
touch one another, the inductance will be increased, 


of the transformers is suitably chosen. The idea 
has probably arisen through the experience of 
amateurs who have been using two similar trans- 
formers of high ratio in conjunction with general 
purpose valves. If the transformers had been given 
a ratio of 1:2 or 1:3, it is probable that little dis- 
tortion would have been experienced, but with the 
high ratio transformers, not only is the primary 
winding too small for use in conjunction with 
high impedance valves, but the higher ratio gives 
a fluctuation of grid potential at the succeeding 
valve which extends beyond the straight portion 
of the valve characteristic. Transformers should 
be chosen with these considerations in view, and if 
it so happens that the same type of transformer 
will fulfil the necessary requirements in both cases, 
there can be no objection to using them in oon- 
junction. | 
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